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PREFACE 


An IBM 3270 Information Display System is composed of selected 
units from a family of display products. The selection of units 
and features can be tailored to meet the needs of most alphameric 
display applications. The 3270 system has three basic categories 
of units: 


Control Unit 
Display Station 
Printer 


This Original Equipment Manufacturer's Information Manual 
provides information on the interface and Input/Output messages 
transferred between the control unit and its attached display 
Stations and printers. 


The control unit interface is described for the IBM 3274 Control 
Unit and the IBH 3276 Control Unit Display Station attaching the 
following. devices: 


IBM 3278 Display Station, Models i, 2, 3, and 4 
IBM 3287 Printer, Models 1 and 2 

IBM 3289 Line Printer, Models 1 and 2 

IBM 3179 Color Display Station, Model 1 

IBM 3180 Display Station, Model 1 


The 3276 Control Unit Display Station and the 3278 Display 
Station may optionally be equipped with a Selector Light Pen and 
a Magnetic Slot Reader. 


The 3274 Control Unit (using an optional interface) can also 
attach the following devices: 


IBM 3277 Display Station, Models 1 and 2 

IBH 3284 Printer, Models 1 and 2 

IBM 3286 Line Printer, Models 1 and 2 

IBM 3287 Printer, Models 1 and 2 

IBM 3288 Printer, Model 2 

IBM 3278 Display Station, Models 1, 2, 3, 4 and 5 
IBM 3279 Display Station, Models 2A and 3A 

IBM 3287 Colour Printer, Models 1C & 2C 


Additionally, the 3274 Control Unit using Configuration Support C 
will attach: 


IBM 3279 Colour Display Station, Models 2B and 3B 

IBM 3278/79 Display Stations, Models 2 thru 4, with PS feature 
IBM 3287 Colour Printer, Models 1C and 2C, with ECSA feature 
IBM 3287 Printer, Models 1 and 2, with PS feature 


Additionally, the 3274 Control Unit Models 1A, 1C, & 5C using 
Release 43 of Configuration Support C will attach: 
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Refer to appropriate product literature for additional devices 
that attach to the Configuration Support C 3274. 


For information on that interface, see the 3271/3272 Control Unit 
to Device Interface tianual. When using that manual, read "3271" 
and/or "3272" as "3274", The APL/TEXT feature for those devices 
is not supported by the 3274. 


Not all features mentioned in this manual are available in all 
configurations. For availablity of features see the IB 3270 
Information Display System Configurator, GA27-2849 or contact 
your local IBIE Sales Representative. 
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SECTION 1. TRANSNISSION ARCHITECTURE 


1-0 INTRODUCTION 


The 3274 Control Unit is used to control and support up to 32 
display stations and/cr printers. The 3276 Control Unit Display 
Station is used to control and support up to eisht display 
stations and/or printers. However, the 3276 is supplied with one 
atteched display station. All device functions are controlled by 
the control unit (3274 or 3276). Connands provide for Read, 
Write and physical operation of the attached devices. Separate 
buffers in the display terminals and printers receive, hold or 
transmit data and connrands. In addition, Status information 
from the attached devices is monitored and logged. 


1.1 GENERAL TRANSHISSION ARCHITECTURE 


Data is transmitted from @ control unit to a device or device to 
ecntrol unit via a single coax line, per device. The coax type 
is RPG62AU with a maxinun length of 1.5 kilometers. Data is 
tramsmitted as serial bits using a binary dipulse technique. 
(See paragraph 3.0 for coax transmission protocol.) | 


Date is transmitted over the coax at a bit rate of 2.3587 ltiHz in 
the following format: 


Twelve (12) bits are assembled to form one (1) twelve (12) bit 
word for transmission in either direction over the coax. The 
first bit of the twelve (12) bit word is used to delinit 
successive words from the control unit and is alvays a "one (1)" 
bit and will be referred to as the "Syne bit". The last bit of 
each twelve (12) bit word is the parity bit that will maintain 
even parity when added to the preceeding eleven (11) bits. 


Word groups of twelve (12) bits each may be contigous. In this 
case, the syne bit of the next word must directly follow the 
parity bit of the preceding word with no invervening pad bits. 
A word fron the control unit to the device (display or printer) 
may be either a command or a dateé word. Fach Write type command 
will cause a Transmission Turnaround/Auto Response (TT/AR) 
followings the last word of each fproup of contisous words) sent 
from the control unit, anad the device responds with clean status 


(bits 1 and 12) if the word(s) was (were) received without a 
Transnit Check. A word from a device in response to a Read type 
conrand may be either data or a status word. The device must 


berin response (daté, status or TT/AR) within 5.5 microseconds 
after receiving the endings sequence fron the control unit (both 
read and write type commands.) The 5.5 usec. is measured fron 
the end of the last bit time of the received ending sequence to 
the besinning of the first bit time cf the transmitted starting 
sequence. 


The 12 bit conmand word from the control unit to a device 
contains address bits and a command code. The address portion ofr 
the conmand word is three bits in length (Bits 2,3,4) when 
addressed to the device base unit and four bits in length (Bits 
2,3,;4,5) when addressed to a feature of the base unit. This 
provides five bits for command codes (Bits 5,6,7,8 and 9) to 
the base unit and four bits (Bits 6,7,8 and 9) for command code 
to a feature. Reserved bits in all commands and responses must 
be zero. 


1.2 WORD FORGATS 


COMEAND WORD TO BASE UNIT 


1 234 — 56789 10 11 12 
SYEC 000 XXEKX 0,1 1 K 
BIT ADDE. CMND * CHND PARITY 


*¥RDit 10 is reserved 


COMLAND WORD TO FEATURE 


1 2345 6789 10 11 12 
SYHC ARK XXXX X 1 1 
BIT ADDR. CHND % CLND PARITY 


*Bit 10 is a parity bit (odd) for the preceding & bits 


DATA WORD TO BASE UNIT OR FEATURE (Bit 2 is most significant) 


1 2345 6789 10 44 12 
SYEC X XXX XXXX x 0 
BIT DATA WORD % Data Parity 


®Bit 10 is a parity bit (odd) for the preceding 6& bits 

Data words of less than 8 significant bits will be right 
justified (by the control unit) and the high-order bits set to 
zero. , 


STATUS WORD TO CONTROLLER (see also paragraph 1.4.2.2) 


1 2345 6 T & 9 10 11 12 
SYHC KK Xx 0 pa x 0 9) x 
BIT ADDR ( | STATUS B..1 5 ) PARITY 

OR: 

1 2345 6789 10 11 le 
SYUC KEYBOARD 1 6) x 
BIT | SC A} CODE PARITY 


A status word is always sent (in response to a POLL command) 
fron a device that has power on and has completed its POR 
sequence. A response of all zeros except for bits 1 and 12 
indicates that there are no error conditions to be reported and 
no operator activiity requiring service. 

5 


This response will be referred to as "all 
response. Et bit. 17 2s. Set, 


zero" or "celean" 


bits 2-10 are undefined. 


DATA WORD TO CONTROLLER (Bit 2 is most significant) 


1 2345 6789 10 11 12 

SYNC XXXX XXXX F 0 P 

BIT DATA WORD * Parity 

FBit 10 = Parity bit (odd) for the eight bit (2 through 9) data 
word for Kead Data and Read Nult. conmnands to the Base address, 


and any Read command (with bit & set to 1) sent to a feature. 


Data Words of less than §& Significant bits will be right 
justified (by the device) and the higfh order bits set to zero. 


1.3 ADDRESS BIT ASSIGHUENTS 


1.3.1 Address Bits (2, 3, 4, 5) for a Command to a Device 
2345 

000X 0,1 BASE OR KEYBOARD 

0010 2 SELECTOR PE! 

0011 3 Reserved 

0700 4 MAGNETIC SLOT READER 

0101 5 Reserved 

0110 6 Reserved 

0111 7 EXTENSIO!M ATTRIBUTE BUFFER (EAB) 
1000 & Reserved 

1001 9 Reserved 

1010 A Reserved 

1011 B CONVERGENNCE FEATURE 

1100 C Reserved 

1101 D Reserved 

1110 E Reserved 

1111 F ESCAPE 


1.3.2 Address Bits (2, 3, 4, 5) of Status Word from a Device 


0000 BASE UNIT 

All other features have the same address bits in a status word 

response as shown for conrnand words to a device. 

1.4 CORNANDS 

1.4.1 Device Base Address Read Commands (Bits 5, 6, 7, §& and 9) 
56789 

(XX4AX1) XX¥X¥113: Response Parity Checked 

XXXO12 " Not " 
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00001 POLL 


00011 READ DATA 

001701 READ ADDRESS COUNTER HIGH 

10101 READ ADDRESS COUNTER LOW 

01001 READ TERMINAL I.D. 

10001 POLL/ACK 

40011 Reserved 

01101 READ STATUS (Security key and other switches) 
11001 Reserved 

01011 READ MULTIPLE 

10111 Reserved 

01111 Reserved 

00111 Read Extended Terminal ID 

11011 Reserved 

11101 Reserved 

11111 Reserved 

Note: Reserved commands. In response to the reserved RkKead 


commands the device will return an all zero data word with bad 
parity (bits 2 through 10 all zero) regardless of bit 8 in the 
Read command. | 
1.4.2 Read Command Functions (to Base) 

1.4.2.1 00001-POLL and 10001=POLL/ACK 

The poll command (Hex 1) does not use the address portion of the 
command word for address. Bits in address portion are assigned 


as follows: 


Bits 2 and 3 are encoded as follows: 


For Display: | For Printer: 

11= Enable keyboard clicker 11= Enable Operation* 
O1= Disable keyboard clicker Ot= Disable Operation*® 
10= Sound alarm 10= Sound alarm*#* 

OO= None of the above OO0= None of the above 


# A "special Poll" to the printer to control the half-duplex 
operation of the printer. "Disable Operation" will cause the. 
printer to stop accessing adapter RAM aS soon as possible (10 
msec max), then return "Op. Complete" or other available status, 
and wait for subsequent controller commands. The Printer will 
"No-Op" the disable poll if the printer is already disabled. 
"Enable Operation" will revert the printer to internal operation. 
The printer will continue the operation in process prior to the 
"disable." Enable Operation must be sent upon completion of . 
Control Unit command sequences to allow new status to be 
presented to the control unit. The maximum disable time will 
not load (or add) any poll status (except POR response) after 
becoming disabled. The device must be capable of accepting 
successive enable or disable polls. The control unit must not 
send "enable" (or Start.Op Command) while waiting for a response 
- . 7 | 


to a previous "disable." If "disable" state occurs prior. to 
completion (or termination) of an order, the control unit is not 
allowed to alter the control unit output area or load a new 
order, except "Abort." If Abort order is loaded, Start Op, 
rather than Enable, must be sent. 


liote: The printer is also Enabled by "Start Op" and "Reset" 
conrands (1.4.3) and Disable (within 100 usecs) by the setting 
status bit 6 or 9 (Poll response) or POR response (1.4.2.2). 


Note: Prior to disablins, the printer will set the printer 
Address Counter to "0000." 


To allow for control unit error recovery, the printer must appear 
enabled to the control unit immediately (within 20 usec) upon 
receivinzg the "Enable" Special Poll. 


Exception: The printer must no-op the "Enable" function if the 
Poll Response register is non-zero. Refer to Section 2.0. 


The Sound Alarm Poll will not alter the Enable/Disable state. 


Bit 4= Reserved 
Bit 5= ACKnowledsre last input messafe to control unit. 


1 2 3 y 5 6 7 8 9 10 11 12 
SYUG 2 X 0 K 0 0 oO. 4 «0 1 ~ —£— 
BIT (see above) ( Poll Cmnd ) 
Bit 10s Reserved 
The response word to a poll is a one word statusS response. The 


Poll Response is returned for any combination of bits 2, 3, and 4 
in the Poll conmand. Since the poll is not addressed to the base 
of the unit or any feature, a priority for response is 
established by having the base unit respond with its status. If 
a nonezero status wore is sent to the control unit, the device 
will anticipate receiving a Poll/Ack to acknowledge the 
acceptance of the first status and reset the previously returned 
Status bits. Upon receipt of the clean status response the 
control unit may issue another Poll, without the Ack bit, anc the 
device will respond with the second status word. If the second 
poll does not have the ACK bit on, the device will respond with 
the first status word asain even though higher priority status 
may have become available. Reset and Read Terminal ID connands 
sent to eae device after it has returned nonezero status but 
before the status was ACKnowledged will cause certain status bits 
to be reset. Refer to Reset and Read Terminal ID commands. 


Notes; "Op complete" status, and "Feature Error" status, can also 
be retreived by the "Read Status" command. Op Complete status, 
or Feature Error status, will be reset by the "Read Terminal ID" 
connand, as well as the Poll, Poll/Ack sequence described above. 


Notes The Control Unit must issue the Poll/Ack command with bits 
2, 3, and 4 set to zero. The priority of Poll response in the 
3278 and 3279 Displays is: 


Feature Error (Bit 11) 

POR complete Special status code 

Base Status (Bits 6,8,9) # | 
Keyboard (including keyboard overrun) Scan Code 
Any other Feature Status 


ewWN Oo 


Other devices including those that enulate 3278/3279 Displays, 
are permitted to establish alternate Poll response priorities. 


®# Multiple bits of base status may be returned in ae poll 
response, If a base status Bit is returned and not ACK'd, the 
Same bit will be returned in the next poll response. Other 
base status bits will not be returneed until the control unit 
ACK's the original returned status. 


Exception: The Display will add bit 9 to previously returned 
base status bits if an Op Complete condition occurs and a poll is 
received prior to receipt of a Poll/Ack. 


Exception: The Printer is allowed to add base status bits to 
previously returned base status. If there is no base or feature 
Status to send, an all zero poll response is sent from the base 
unit indicating that service is not required at the device. 


Note; While the base display is busy, the display will suppress 
all status. See paragraph 1.4.3 Clear Command. Upon completion 
of the Busy operation, bit 9 will be set in base status. 


1.4.2.2 Response to Poll (Status Words) 


The status response word from the device base unit is: 


1 2345 6 T 8 9 10 11 12 
SYNC 0000 STATUS SPARE DEVICE OP KYBD FEAT PARITY 


BIT ADDR TRANS 0 CHK CPLT IND ERROR BIT 
Bit 1 = Syne Bit 


Bits 2, 3, 4, 5 = Base address 


Bit 6 = For Displays: Status transition has occurred. Refer to 
Read Status conmand. 


For Printers: Status Available. This bit is set by the printer 
when new status is loaded or when status bit 4 is cleared in 
the printer status register. Before setting this bit the printer 
will set the Address Counter to 0000. After setting this bit the 
printer will go disabled. The Control Unit is responsible for 
reading status (address 0000) prior to sending enable. This bit 
is also set (énd the abcove sequence occurs) periodically to test 
the communication link. Refer to section 2.4. 


Bit 7 = Spare 


Bit 6 = Parity error has been detected in storage. When Ack'd, 
display will not respond with another Device Check until after 
the next Write Data, Clear or Reset comnand; printer until after 
the next command fron Control Unit. 


For Printers: Bit € set signifies that a parity error occurred 
during a search or clear cormand. Bit 9 will also be set. 


Bit 9 = A. A search has been completed. 

B. A clear command has been completed. 

C. An Insert byte command has been completed. (Display 

Only) 

D. A "Disable" Poll has been completed. (Printer Only) 
Bit 10 = 1 Redefines bits 2 through 9 as being a Keyboard code or 
additional base status. Keyboard scan codes will be entered 
with Bit 2 the make/break bit, and Bit 3 the hith order bit of 
the 7 bit scan code. See Section 4.4 for specific code pcints. 


Non make/break keys will enter sean codes with bit 2:=0. 
Special status ecdes are: 


2345 6789 DISPLAY: Keyboard overrun 

X000 0001 £=Spare | 

0000 0010 Power on Reset (POR) response. 
Device has powered on since last Poll. 
This code is sent only in response to a Poll received 
after a power on (or Reset conrand) sequence is 
ecmplete. Also, for Printers: Followins internal 
test during which controller communication was 
suspended for a minimum of five seconds. 

XO000 0100 Spare 

£111 1111 Reserved for control unit use 

1000 0010 Reserved 


Bit 11 2 Feature Error Bit. This bit will be returned when a 
feature error is set. This bit will be reset by POLL/ACK or Read 
Terminal ID. When bit 11=1, bits 1-20 may contain meaningless 
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data that should be ignored by the control unit. Refer to 
paragraph 1.4.4 for additional description of the feature Error 
Bit: 


While set, the features are blocked, ACK will only reset the 
Feature Error Bit (other base status pending will not be reset). 
Bit 11 is not set by printers. 


Bit 12 2 Parity Bit = maintains even parity of the preceeding 
eleven (11) bits. 


1.4.2.3 Feature Poll Response 


Individual Status Bits will be returned until ACK'd by a 
Subsequent Poll. Following receipt of the ACK, the feature will 
not return the same status bit until positive action (Read, 
Reset, Clear, etc.) has been taken to service the status. 
(Printers will not generate any Feature Poll response.) 


SELECTOR PEN STATUS 


1 2345 6789 10 11 12 
1 0010 x000 0O 0 P 
Bit 6 = Request Read 

Bit 7 = Reserved 

Bit 8 = Reserved 

Bit 9 = Reserved 

LAGNETIC SLOT READER STATUS 

1 2345 6789 10 11 12 

1 0700 x000 0 0 P 

Bit 6 = Request Read 

Bit 7 = Reserved 

Bit & = Reserved 

Bit 9 = Reserved 


XTENDED CHARACTER SET (ECS) Status (Display Only) 


1 2345 67&9 10 11 12 
1 07100 x000 QO 0 P 
Bit 6 = Reserved 
Bit 7 = Reserved 
Bit & = Device Check (EAB parity error). 
Bit 9 = Op Corplete 
hote: Printers will report parity error of EAE bY ‘Dat. © ah 


"base™®™ Poll Response or bit 1 of status. 


CONVERGENCE FEATURE 


This feature does not request Poll service or generate a Poll 
Response. 
11 


1.4.2.4 Other Read Commands (to Device Base) 


Each of these coomands will cause the device to return one or 
more Data VWords. The ending sequence will follow the 12th (P) 
bit of the last Response word. 


00011 READ DATA 


The Read Data command will cause the addressed device to respond 
with one data word from storage at the current I/0 address 
counter value. The address counter steps up (increnents) once at 
the completion of the command. 


01011 READ HULTIPLE 


This conmand will cause the device to respond with one or rore 
date words fron storage befinnine at the current I/O address 
counter value. The read will terminate (with ending sequence) 
when the two, low-order bits of the I/O address counter step to 
OO. A&A maxirmum of four bytes will be returned. . 


This command will be no-op'd by the printer. 

10101 READ ADDRESS COUNTER LOW 

This command will eause the device te respond with one data word. 
Bits 2 through 9 of the data word contain the present value of 


the 8 low-order bits of the address counter. 


00101 READ ADDRESS COUNTER HIGH 

This command will cause the device to respond with one data word. 
Bits 2 through 9 of the data word contain the present value of 
the &@ low-order bits of the address counter. | 
01001 READ TEREINAL I.D. 


This command causes the device to respond with one data word. 


Note: This command will reset Op Complete and Feature Error 
Status (bits 9 and 11 in Poll Response). |. ’ 
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The format of the response data word is as follows: 


DISPLAY . 

1 234 5 67 & 9 10 11 12 
syne Keyboard ID Kodel 0 O Q FP 
Bit 

PRINTER 

1 23 4 5 67 & 9 10 11 12 
syne 00 0 0 0 0 0 1 O O P 
Bit ( Printer ) 


DISPLAY (bit 9=0, bits 6, 7, 8 # 0) 
Bits 2, 3, 4, 5 = A/N Keyboard ID 


0000 Reserved 
0001 APL with numeric lock 
0010 TEXT with numeric lock 
0011 Reserved 
0100 Reserved 
017101 APL 

0110 TEAL 
0111 Reserved 
1000 Data Entry 2 with numeric lock 
1001 Data Entry 1 with numeric lock 
1010 Typewriter with numeric lock 
1011 Reserved . 
1100 Data Entry 2 without numeric lock 
1101 Date Entry 1 without numeric lock 
1110 mrocgriven. (= Peres ae 
1111 No keyboard 


Bits 6, 7, & | 
000 = Reserved 
001 - Sereen Size 960 
+6 


010 = " 1920 
O11 = " " 2560 
111 = we v 3440 
101 = " " Reserved 


110 = " " 3564 (327€ Lodel 5) 
100 = Escape | 


Printer (bits 2 through &€ = 0, bit 9 = 1) 


Terminal ID of a printer will be obtained by reading addres 
"QOO0O0C" of the printer buffer. Refer to paragraph 2.2.5. 


12.1 


Additional Terminal ID definition for Displays attached 


Control Unit using configuration support C. 


New keyboard ID table 


to a 3274 


Bits 

2345 

0000 Reserved 

0001 APL, numeric lock 

0010 text, " 

0011 Reserved 

0100 typewriter, PSHICO, or Overlay, PSHICO 

0101 APL 

0110 text 

01171 APL; PSHICO 

1000 data entry 2, nur lock 

1001 data entry 1, " _% 

1010 typewriter, " " 

1011 Reserved 

1100 data entry e2 

1101 data entry 1 

1110 typewriter 

1111 no keyboard 
Note: Num loek for PSHICO keyboards handled bv controller 
customization. : 


BLtsS “65 75.0 = 


characters horz. 
characters vert. 

PEL space horz.(x10=-3)in. 
PEL space vert.(x10-3)in. 
PELs/char horz. 

PELs/char vert. 


no. 
no. 


Tote: 
Field 


1/0 Convergence 


O11 111 
80 80 80 
24 ae 43 
14.6 


14.6 14.6 
15 15 15 
9 9 9 


16 16 12 


Also, 


110 


132 
27 
11.4 
15 

9 
12 


Displays 


i Convergence 


010 011 
80 80 
24 32 
13.5 13.5 
1€ 18 

g 9 
12 12 


Displays with EAP feature installed will support both 
and Character highlishting. 


with both EA8 


and Convergence features will support Field and Character Colour. 


lave 


Additional Terminal ID definition for Displays attached to a 3274 
Control Unit using configuration support D. 


Newer keyboard ID table 


Bits 6,7,8: 


Same as Configuration Support C. 


12.3 


2345 

0000 Keyboard ID in Read Extended Terminal ID 

0001 APL, numeric lock 

0010 text, numeric lock 

0011 Reserved 

0100 typewriter, PSHICO, or Overlay, PSHICO 

0101 APL 

0110 text 

0111 APL, PSHICO 

1000 data entry 2, num lock 

1001 data entry 1, num lock 

1010 typewriter, num lock 

1011 Reserved 

1100 data entry 2 

1101 data entry 1 

1110 typewriter 

1111 no keyboard 
Note: lock for PSHICO keyboards handled by controller 
custonization. | | 


00111 


READ EXTENDED TERMINAL ID 


The 3274 control unit, configuration support D or higher, 
will issue this command to all "dumb" devices, i.e. those 
that respond to Read Terminal ID with other than '0000 000 
1? Devices that support this command will return 4 
bytes, as defined below, obeying the same rules as’ Read 
Multiple. READ EXTENDED TERMINAL ID command does not 
reset OP Complete and Feature Error status though READ 
TERMINAL ID command does reset then. 


The control unit promises to: 


1. Set the device address counter to 'XXX----XX00' prior. 
to issuing this command. 


2. No issue this command to devices that respond "0000 
000 i' to Read Terminal ID. 


3. Not get upset if the device responds TT/AR to this 
command, unless the device responded 'JO000O0XXX000P! to 
Read Terminal ID. 


The device: 


1. Must support this command with a 4 byte response if 
it responded "1OO0OXXXOO0O0P'! to Read Terminal ID. 


2. 1i8 allowed to answer this command with TT/AR if it has 
provided keyboard ID in bits 2-5 of Read Terminal ID 
response. 


3. Is allowed to advance its address counter while 
generating the 4 byte response. 
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The four byte response is defined as follows: 


Byte one: Keyboard Information 


Bit 0:20: 3278 mode. Seancodes returned to the control 
unit are exact equivalents of the 3278 keyboard 
scancodes,. Keyboard ID is in bits 2-5 of Read 


Terminal ID response, (Remainder of Byte one is 


undefined, need not be zeros.) 


Bit O=1: Native mode. Secancodes returned to the control 


unit are those defined for 


the 'Modifiable 


Keyboard’. Refer to table 4.5.1, page 44.1. 


Remainder of Byte one defined as: 


Bit 121: Numeric Lock 


Bit 2=1: "RYO' (Roll Your Own) in effect. 
Keyboard key functions have 
(redefined) via the ‘Keyboard 


been relocated 


Definition 


Utility' (see User's Guide GA23-0187-0). 


Bits 3-7: Modifiable Keyboard ID 


Bits 3-7: Bit 2=0 (no RYO 
00000 Reserved 
00001 Typewriter 
00010 | Data Entry 
00011 Reserved 
00100 Reserved 
00101 

thru Reserved 


11117 


Bytes two and three: Device Type 


Bit 2=1 (RYO no) 


Reserved 
Roll 
Roll 
Roll 
Roll | 


Oa. 0D > 


Reserved 


Devices will return their four digit type number (packed 


decimal). 
Device Byte two | Byte three 
3179 | 0000 0000 0000 0000 
3180 0011 0001 1000 0000 


Byte four: Additional ID: 


Bit O=0: IBM Device 
Bit. O=15 OEM Device 


Bits 1-7: Reserved (Must be zero) 
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01101 READ STATUS 


This command will cause the device to respond with one data word 
as follows: 


Bit 


O = Mono Case switch turned off 
ae tt " rT) tv on 


3 Reserved 


4a Not Busy* (Refer to Clear command) 


5=0 - Security key turned off 
a=1 - . ” , on 
6 Spare 

T= 1 Feature Error Bit #*#*## 


8=1 Op Complete*# 


9=0 = aE ey key turned on (display on) 
9=1 = i off (display blanked) 


5&9=0,0 - Security key not installed 
5&49=1,1 - Invalid code 
fOther bits are valid only when bit 4=1. For Printers: Bit 4=0 


when Busy or Enabled. 


Set when Op. Complete set in base status. Reset when ACK 


received to Op Complete poll status (Poll/Ack sequence) or Read 
Terminal ID Conmand received. For Printers: Op Complete Poll 


Status, set as @ result of a disable Poll command, may or may not 
be returned as Read Status Op Conplete. 


®SiSet when Feature Error Bit is set in base status. Reset when 
ACK received to Feature Error poll status (Poll/Ack sequence). or 
Read Terminal ID Conmand received. 


Transitions of bits 2, cr or 5 and 9 will cause the display to 
return bit 6 in Poll Response. 


For Printers: Only bits 4 and & are implenented. 
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1.4.3 Device Base Address Write Cormands (Bits 5, 6, 7, 8 and 9) 


WRITE COMMANDS (XXXX0) 


56789 

00000 Reserved 

00010 RESET 

00110 CLEAR 

01100 WRITE DATA 

01010 LOAD CONTROL FEGISTER 

BITS 2 3 4 

0 0 O = 80 characters per line 
O 0 1 <2 40 characters per line (3278 ltiodel 1 only) 
1 0 O = 102 characters per line (3278 Model 5 only) 
1 1 #O = 132 characters per line (3278 Model 5 only) 
Oo 1 XX = Invalid 
1 xX 1:2 Invalid 

00100 LOAD ADDRESS COUNTER HIGH 

10100 LOAD ADDRESS COUNTER LOW 

01000 START OPERATION 

11010 SPARE 

11100 SPARE 

01110 INSERT BYTE 

11000 | SPARE 

10000 SEARCH FORWARD — 

10010 SEARCH BACKWARD 

10110 LOAD HASK 

14110 Escape 

ote: The Spare and Escape Write commandsS will reset the 


previous command, unless busy. If no other comrmand or data word 
directly follows the Spare command, TT/AR takes place. 


1.4.3.1 Write Command Functions (to Base) 


Hote: Many of the Write Commands are defined as being followed 
by one (or more) bytes of data. The device will execute the 
command following receipt of the data byte. If a second connmand 
is received instead of the data byte for the first command, the 
first command is lost and the second command sequence started. 
This operation applies to Base and Feature comrands. Write type 
commands will remain active until reset by the next command 
(ineluding Poll) xcept while busy. Refer to Clear conmand. 
Data sent while no command stored will be lcst. TT/AR will 
occur, except in response to data sent to a busy display. 
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00010 RESET 


A 3274 will send data to displays and printers. A 3276 will 
send only RESET conrands. | 


For Displays: The Reset conmand (whether followed by data oor 
not) will cause a partial POR sequence in the display. Base 
and feature storege will not be cleared. The Mask Register will 
not be altered. The I/O Address Counter will be set to iex 
‘So' (Hex '40O' in 3278 Mod I) which corresponds to the first 
chartacter location on the screen. The device will execute the 
TT/AR sequence. POR Response will be returned to @ subsequent 
Poll. 


For Printers: In a printer the Reset command will terminate any 
operation in process and cause the printer to respond to a Poll 
with the POR conplete status code. The printer will then be 
able to accept and execute any valid command (i.e. the printer 
will be disabled). The message buffer will not be cleared, and 
the eontrol unit output area will be cleared, The Address 
Counter will be set to '0000', and the Mask and Control Rezister 
will be reset. The following portion of the Printer Output Area 
Will be initialized: 


Byte Q: All bits except 4 & 7 must be zero > 
Byte 1: All bits valid 

Bytes 2 thru E:;: All zero 

Bytes C thru Fs: Terminal ID bytes initialized 


“To ~allow for control unit error recovery, the printer rust 


appear enabled to the control unit pupedsaeeEy (within 20 usec) 
upon receiving the Reset conmand. 


Hote: ponies control Unit initialization of the printer (Read 
Term. ID, Load Address Counter, Read data, etcec.), the Control 
Unit must send "Enable" Poll before sending a Start’ Op conmnand 
to allow the printer to complete its initialization. Also, the 
Control Unit will write a 4-character test message, X'AA 32 74 
AA' or X't&AA 32 76 AA', beginning at printer address’ X'OO4A', 


prior to sending the first enable poll. This sequence is 
required after all POR responses. The Conf. Supt. C controller, 


which supports Query and Query Reply, will load X'AA 32 74 CC! to 
allow a printer to determine when he is attached to an advanced 
controller (if he cares). 


Ee oe ee 


Coumand, Power On, or operatcr initiated) 'failed', that is, if 
the printer has Equipment Check set in its status word. 


Hote: POR Complete will not be returned if the reset (either 
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The device must be capable of accepting two or more successive 
Reset comnands (without intervening Poll commands) and respond 
with a esingie POR response to a subsequent. Poll. Prior to 
returning POR response the device is allowed to terminate 
conmunication with the control unit. 


10110 LOAD MASK 


This cormmand will cause the device to load the followings data 
byte into the "Mask" resister. The mask will be used in 
conjunction with subsequent Search and Clear commands. "1" bits 
in the mask will specify the bits in the buffer to be compared 
with the pattern byte. A mask of all "0" bits will prohibit a 
pattern test fron being satisfied and cause the Clear command to 
terminate at address 0* and a Search Forward command to terminate 
at address 0 (or the first address encountered with bad parity). 
(*For printers, low order Address Counter bits equivalent to 
installed buffer will be zero.) | 


For Displays: The Kask byte must be reloaded following an Insert 
Byte command. | | 


For Printers: The Mask byte must be reloaded following a Start 
Print order. 


For 3278 Display, the controller must set the HNask register to 
A'FF prior to issuing an Insert command. 


00110 CLEAR 


The Clear comnmand-clears ell or part of the printer storafe or 
regen. buffer in the addressed device to nulls. A byte of 
data, called the pattern byte, is transmitted following the 
Clear command. The device uses the pattern, in conjunction with 
the previously loaded nask, to terminate the clear function. 
The address counter is used to indicate the point at which the 
Clear function starts. All locations including the starting 
address up to but not including the location containing the 
Byte that satisfies the pattern and mask ere tested and cleared. 
Upon econpletion the address counter will be pointing to the 
Satisfying location. The command will terminate at address 0 
(without clearing address zero) if no match oceurs (For printers: 
Low order Address Counter bits equivalent to installed buffer 
will be zero). Corresponding locations of the EAB will be 
Cleared to nulls (under control of the EAB mask) when the EAB 
feature is present. 
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This command may also be used to clear the storage area 
containing the indicator character codes or printer register 
Space. Exception: 3178 Display does not support this command 
within the operator indicator area - address X'000'! to X'OuF!?, 
The Clear operation will not terminate prematurely if a buffer 


parity error is detected. Device Check will be set (if not 
inhibited due to a previcus parity error) if a parity error is 
detected. Upon completion of the command the Operation Complete 


bit (bit 9) will be set in the poll response status word. Prior 
to setting Op Complete the device will be busy. Poll response 
While busy will be the Auto Response (clear response). Cormrands 
other than Poll and Reset sent to a device while the base is busy 
will be no-op'd. TT/AR will occur, except following data, 
chained or unchained, sent after a Write type comnand to é 
display. Busy also applies to Search and Insert cormands. While 
Busy, Reset command may be honored or no-op'd at the descretion 
of the device. While "busy"™ the Display will inhibit display of 
the cursor. Display of the cursor will be inhibited until the 
next Set Address Counter Low Command is received. While the 
cursor display is thus inhibited, commands to the features nay be 
blocked by base hardware. 


To prevent control unit timeout, the busy state of the device 
must not exceed 32 msec. To allow for control unit errer 
recovery, the device must appear busy to the control unit 
immediately (within 20 usec) upon receiving the Clear Pattern 
byte, unless the operation is completed and OP complete is 
posted in the poll status. Printers with 4K base and 4K EAB 
will meet the 32 msec busy limitation only if no Load Nask (EAB) 
coniand preceeded (since last POR Response) the Clear Conmand. 
If a Load Hask (EAB) Command preceeded the Clear, "busy" state 
may approach 64 rmsec. 


01100 WRITE DATA 


The Write Date command will cause the device to accept all 
following data words for storage until another comnand is 


received. The data will be loaded at the locaticn indicated by 
the address counter. The address counter will step up once for 
each data word received and stored. Codes for specific 


characters and eéettributes are defined in Section 4.0. The 
control unit prevents address overflow while writing the device 
buffer. | 


01010 LOAD CONTROL REGISTER 


This command will cause the device to load the following Data 
Word into the Device Control Register (double line transfer). 
The Control Register will be set to all zeros by POR and the 
Reset command, but otherwise not altered by the device. The 
Control Resister bits are defined as follows: 
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Bit 

2=1 Spare 

321 Spare | 

H=1 Set 4680 Character Format. This bit will be set by the 
control unit when the Application Prosram has specified that 
the 960 display is to be set to 480 mode. 

5=1 Inhibit Feature Step of I/O Address Counter. When this bit 


is set the base logic will prevent the address counter fror 
stepping during read and write commands to the features. 
This allows the controller ucode to read and write the 
extension attribute buffer at the cursor location without 
affecting the address counter and the cursor position on the 


screen. Printers that support the extension attribute 
buffer (EAB) will implement this command and support bit 5 
only. - 


6=1 Inhibit Display. When this bit is set, the display screen, 
except for the cursor and indicator row, will be blanked. 


c=] Inhibit Cursor Display. When this bit is set, the cursor 
will not be displayed. | | 

8=1 Reverse Image Cursor. This bit will cause the cursor to be 
displayed as a reversed image of the associated character 
DOX. 


9=1 Blink Cursor. This bit will cause the cursor to blink. 


829=0 Normal Cursor. The printer will no-op this cormmand. 


10100 LOAD ADDRESS COUNTER LOW 


This conmand, followed by one data word, will load the @& bits of 
the data word into the 8 low erder bits of the address counter. 
This command will enable cursor display (at the screen location 
associated with the value in the address counter) if the cursor 
had previously been blanked due to a busy condition. 


00100 LOAD ADDRESS COUNTER HIGH 


This connmand, when followed by one data word, will load the data 
word into the high order bits of the address counter. 


01000 START OPERATION 


When this command is sent to a printer, the printer will go 
enabled. Upon conpletion (or termination) of the operation (as 
specified in the & bit order register) the printer will return 
Status Available in Poll Response. Order Complete Status will be 


set. To prevent control unit timeout, the device must complete 
the operation, except for Print Order, within 500 milliseconds 
(excluding the duration of any intervening disable tine). While 


the printer is enabled, the printer must treat as invalid any 
command other than Poll, Reset and Start operation (Abort Order). 
The printer will switch to the disabled state when Status 
Available is set. 
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To allow for control unit error recovery, the printer must appear 
enabled to the control unit immediately (within 20 usec) upon 


receiving the Start Op Command. Upon receiving the Start Op 
Cornimand, the printer must test the Poll Response Register (bits 
6,8,9,&10) for zero. If zero, the order will be executed; if 


non-zero, the printer must ignore the Start Operation command and 
renain disabled. TT/AR will occur. | 


This comnand will be no-op'd (treated as spare) by the display. 


071110 INSERT BYTE 


This conmand will cause the display to accept the following data 
word and plece it in the buffer storage at the location indicated 
by the current value of the address. counter. The original 
contents of the storage location is shifted one location ahead. 
This sequence is continued for each successive location until a 
null character or attribute is found, or the I/O address counter 
steps to zero (in which case the character that forrerly resided 
in the last addressable location of storage will be lost). Only 
one data word may follow this connmand. During the time that 
Shifting takes place, the display will be busy. Refer to Clear 
econnand. Op Conplete is set when this command is completed. At 
this time the address counter is pointing to the last character 
moved unless the command terminated at an attribute, in which 
case the address counter will be pointing to the attribute and 
the character which was located ahead of the attribute and the. 
character which was located ahead of the attribute will be 
permanently lost. The insert operation will not terminate 
prematurely if a buffer parity error is detected. Upon 
completion of this command the Mask register and Pattern register 
must be relcaded by the control unit prior to the next Search or 


Clear conmand. The extension attribute buffer is also shifted 
with the contents of the Hask reg being inserted at the initial 
current address. For 3178 Display, this command will terminate 


at address X'7D0' if no null or attribute is found. 
This command will be no-op'd by the printer. 


The address counter must be set to within the Read buffer before 
issuing CLEAR, SEAECH or INSERT. 


10000 SEARCH FORWARD 


This command, when followed by a "pattern" data byte, will cause 
the device to search each buffer storage location starting at the 
current value of the address counter until a byte that satisfies 
the mask and pattern is found. The address counter will contain 
the value of the address in storage of the first satisfying byte 
found. If no satisfying bytes are found, the Search command will 
terminate at address 0Q. (For printers: Low order Address Counter 
bits equivalent to installed buffer will be zero.) To allow for 
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control unit error recovery, the device must appear busy to the 
control unit immediately (within 20 usec) upon receiving the 
Pattern Byte, unless the operation is completed and OP complete 
is posted in the poll status. For 3178 Display, this command 
Will terminate at address X'7D0! if no satisfying bytes are 
found. 


The address counter must be set to within the Read buffer before 
issuing CLEAR, SEARCH or IKSERT. 


10010 SEARCH BACKWARD 


This command operates ina Similar manner as the above Search 
connhand. If no satisfying bytes are found, the search will 
terminate one location past address zero (all address bits 
implemented set to 1). For 3178 Display, this command will 
terminate at address X'OU4F' if no satisfying bytes are found. 


To allow for control unit error recovery, the device must appear 
busy to the control unit immediately (within 20 usec) upon 
receiving the Pattern Byte, unless the operation is completed 
ana OP complete is posted in the poll status. 


Wote: The two Search commands will indicate completion of the 
operation by setting bit 9 in the status response word to a Poll 
command. A buffer parity error detected during a search menory 
cycle will cause the search to terninate. The address counter 
will be pcinting to the location containing the byte with baa 
parity. Op Complete (bit 9) will be set, and Device Check (bit 
6) will be set if not inhibited due to a previous Device Check. 


The address counter must be set to within the Read buffer before 
issuing CLEAR, SEARCH or INSERT. 


1.4.4 Device Feature Conrands (Bits 6, 7, 8, and 9) 
For Displays: 
The "Feature Error" latch is set for the following conditions: 


We A feature does not acknowledge a Write type command or daté. 

2. A feature does not respond to a Read type command. 

3% A feature requesting Poll service does not respond to this 
Poll. 


For case 1, the display will set bit 11 - "Feature Error", but 
respond with TT/AR. For case 2, the display will respond with an 
"all zeros" data word with bad parity (bit 10=0). (The "all 
zeros™ data word will actually contéein the 9 bit byte from the 
feature and may be nonezero if the addressed feature, or one of 
the other features, is -malfunctioning.) The feature error bit 
will be set. For case 3, Bit 11 returned to poll response. 
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1.4.4.1 A/N Keyboard Feature 


The keyboard will only respond to a Poll. 


1.4.4.2 Selector Pen Feature 
0001 POLL (See status response) 
0011 READ ROW COUNT 


Following a detect the selector pen will respond to this command 
with @ row count (in bit positions 4 to 9) indicating the 
displayed row in which a detect occurred. 


1711 READ SELECTOR PEN FIELD COUNT 


Following a detect the response to this command is a count in bit 
positions 6 through 9 that indicates the Selectcr Pen field 
count at the time a detect occurred.‘ (The field counter is reset 
to zero before the start of each row.) A Selector Pen field is a 
detectable attribute followed by a designator character. 


Note: If either of the above two commands is issued after the 
Reset command but before a detect, a Feature Bus Timeout will 
occur. 


01X1 READ FEATURE COKFIGURATION 


Responds with feature eddress in bits 2 through 5 if feature is 
present. 


0010 RESET 


The Reset command will reset all latches and registers in the 
addressed device feature and must be sent to re-enable the 
selector pen for another detect. 


1.4.4.3 Magnetic Reader Feature 
0001 POLL (See status response.) 
0011 READ DATA 


The Read Data comnand is issued to the Nagnetic Reader when the 
poll response word indicates that the Reader has data to send to 
the control unit. The first data word is sent in response to the 
first Read command and the (Read-Response) sequence continues 
until terminated by the control unit. The Marmnetic Stripe buffer 
address counter will increment for each byte of data read from 
the buffer. The hagnetic Reader will determine when the last 
Significant byte of data (EOM) has been read. EOM will § be 
returned on all subsequent Read Data and/or Read Hultiple 
courmands until a Reset or Clear command is received. © 
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If 2a read Data (or Read Nultiple) command is issued after a Clear 
or Reset comnand but before a card is read, a Feature error will 
occur. : 


1011 READ MULTIPLE 


The feature will respond with four succesSive bytes of data. The 
Same restrictions as for Read Data apply. 


O1X1 READ FEATURE CONFIGURATION 


Responds with feature address in bytes 2 through 5 if feature is 
present. 


0010 RESET (RETRY) 


The Reset command is sent following a control unit detected error 
during the previous Magnetic Read command. The feature is 
reenabled to the operator, hardware is reset, yellow and sreen 
lights extinguished, and the red light turned on. 


0110 CLEAR 


This command is normally sent to rewenable the feature to the 
operator. Hardware is reset, the yellow and red lights 
extinguished, and the green light turned on. 
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1.4.4.4 EXTENDED CHARACTER SET (ECS) AND 


The 


PROGRAMNHNABLE SYEBOL (PS) BUFFERS 


Extended Character Set feature consists of an Extension 


Attribute Buffer (EAB) and the APL character set. 


kote: 


Read and Write commands to this feature are affected by 


the setting of bit 5 in the Base Control fNesister. Refer to the 
Load Control Register command. | 


0011 


1071 


1100 


1010 


READ DATA (EAB) (Display and Printer) - This command 
Operates the same as the base Read Data Conmand. 


READ HULTIPLE (EAB) (Display Only) s This command operates 
the same as the base Read Nultiple command. 


CLEAR (EAB) = This command is not applicable. Refer to the 
base Clear conrmand. 


WRITE UNDER KASK (EAB) (Display and Printer) - The "0" bits 
in each data byte fron the control unit corresponding; to 
the active ("1") bits in the Mask Register are written into 
the EAB at the address specified by the base I/O Address 
Counter. The "1" bits in the data byte from the control 
unit are written into the EAB regardless of the mask bits. 
The "1" bits in the EAB corresponding to the "0" bits of 
the mask are not modified. 7 . 


WRITE ALTERNATE (EAB) (Display and Printer) - Date bytes 
following this cormand are written to the base Refresh 
Buffer and the EAB alternately, starting with the base 
Refresh buffer. The base I/O Address Counter is stepped 
after the byte is written into the EAB. The write to the 
EAB is "under mask" and operates the same as the Write 
Under hask command. Any number of bytes of data may follow 
this ecomnand with no error detected if an odd number of 
bytes is written. : 


Hote: The Write Under Mask and Write Alternate commands 
have the following restrictions when writing large blocks 
of data in burst mode to the printers: 


1 If updates pass more than 512 bytes, they must be to 
contiguous storage lccations. There is no lirnit on the 
Size of these updates. | 

as If an error results in retransmission of a buffer 
update, 600 usec must elapse between the termination of 
the original attempt and the subsequent retry. 

3% If the buffer updates are between 257 and 512 bytes in 
length with multiple address counter settings imbedded 
in the data, 600 usec must elapse between such 
updates. 

4H, Buffer updates between 1 and 256 bytes in length have 
no restrictions. 
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0110 LOAD MASK (Display and Printer) 

The first data byte following this command will be stored 
in aregister and used to designate the bits that will be 
Cleared in the Extension Attribute Buffer when the base is 
executing a Clear connand. "1" bits in the mask will clear 
the corresponding bit in the EAB byte as the base hardware 
Clears the matching byte inthe refresh buffer. This 
register must be restored by the controller following an 
Insert Cmd to the Base. 


The Mask register is also utilized by the feature hardware 
when executing the "Write Under Mask" and "Write Alternate" 
Commands. See above. 


O1X1 READ TERMINAL ID (Display only) 


Data Bit Meaning 
2 thru 5 Feature present (0111 returned) 
6=1 APL ROS installed 
7,8,9 Reserved 


0010 RESET bpieonay only) 
The RESET command will reset all latches and registers in. 
the addressed device feature. 


Note: 


The EAB’ Color Bits 2,3,4 at address 79 (Column 80 in the 
indicator row) are defined as Color Switch Override Bits. 


When any of these bits are set to 1, the display is forced to 
the state where the Base Color Suppression switch is on (mono 
position), and the switch is disabled. 


When all these bits are set to O's, the switch is enabled. 


22.2 


CONVERGENCE FEATURE (adr. 1011) 
This feature controls the convergence of the colcur CRT. 


O1X71 READ TERHNINAL I.D. 


Responds with feature address in bits 2 thru 5 if feature 
is present. 


1011 READ STATUS 
Bits 2,3,4%,521011 (feature address) 
Bit 6=1 Enabled 
Bit 7=1 Colour Default Switch active (monochrome) 


0010 Reset 


This command will reset the feature status latches and 1/0 
address registers. 


0100 Write I/O Address Reg. High | 
The byte of data sent following this command will be 
interpreted as shown: | 
(Only one byte of data will be accepted.) 


2 3 4 5 6 FJ 8 9 
en ee ref buff adr bits 1-5 
et (vertical zone addr) 
j ] t i 
§ i] t 8 
rn ee ref buff/backup store 
Poo | addr bit 0 
=1 ref buff 
tO =0 backup store 
=1 increment vertical addr 
=Q0 increnent horizontal addr 

0110 Write I/O Address Reg. Low 

The byte of data sent following this command will be 

interpreted as shown: 

(Only one byte of data will be accepted.) 

5 6 


(Colour Bits) | 
backup store bits 1,2 or: 


8 9 
| ref buff addr bits 10,11 


oi ies cele ae 


ref buff addr bits 6-9 
(horizontal zone addr) or: 
Spare 


weap GmBeD Glan seep aeep «map Seep eer ame NN 
man Geen ceeb ceem cece Ger Shep a aw Caj 
mah aap woe «ueap Geer Geen 8 ae I= 


Spare 
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11900 


0011 


1011 


Write Date 

This command will cause the succeeding bytes of date to be 
loaded into either the reference buffer or the backup 
Store depending on the settins of the select bit in the 
convergence I/0 addr counter (See above). 

Data words sent to the Backup Store contain only 3 
Significant bits, plus parity (a nibble): 


2345 6789 P | 
0000 OXXxX FP Data word to Eackup Store 
XXXX XXXX P " " " Reference Euffer 


A waximum of 64 bytes (128 nibbles) mav be sent without 
overwritinzs the selected storage. 


Read Data _ 7 
This conrnand will return one byte (nibble) of date from the 
selected storare. | 


Read tiultiple 
This econmand will return a maximum of four bytes (nibbles) 
of data from the selected storage, under control of the two 


least significant bits of the Conversence I/O Address 
Counter. | 
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Additional ECS Commands for Displays attached to a 
3274 Control Unit using configuration support C 


Add to Load task Cnd: (Display Only) 


Also, for Write or Clear (PS): This register will be used _ to 
Select the 192 Ram symbol set to be updated. Only the three low 
order bits are meaningful, except when colcur feature is 


installed, in which case bits 4,5 & 6 Select the colour plane of 
the PS specified by bits 7, 8 & 9. The format is identical to 
Character Attribute - see section 4.2.2. | 


PS's 2-7 are selected by bits 7,&,9 of Mask register set to 
b'O010'=-b'111'. Selection of "base" (b!000!) or APL (b'!001') or a 
non-inplemented RA! will yield the followins: 


PS Command: Device Response: 
Write TT/AR | 
Clear TT/AR followed by Op. Complete 


If a second data byte follows this comnand it will be loaded into 
the Suppress Skip Register. Bits in this retister are defined és 
follows: 


Data Bit Function 


2 Suppress Skip - Entire Screen 
3 at a PS Font #7 
4 8 tl + | f 6 
5 tu t? "7 tt! 5 
6 rr 7 1 yy 
. 7 i? 1} '" it 3 
8 r tt ? Li 2 
9  : " Pluggable ROS (APL) 


The raster skip following @ character row will be suppressed 
whenever one or more of the symbols in that row is displayed fron 
a PS font (or ROS) designated as Suppress Skip. 
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isplay supports PS, the following connands (to 


be 


honcred: 


“TPHINAL ID 


~LéTUS 


Meaning 


Feature present (0111 returned) 
Plusgable ROS installed 
O PS Fonts Installed 


2 tt Wf | i] 
u tt vy wt 
6 wt Ls] tt 
Reserved 


will reset Op Complete status in the feature. 


trmand-is sent by the controller to determine if 


is 
-leé ROS ID. 


"busy™ (see Clear PS command) or to read 


Busy =- Other bits are invalid 
Kot Busy 
Op Conplete 


Plusgable ROS Identifier: 


APL/Text 


Ke 


served 


Oper. Inds. only 


“ATA (PS) | 

-orrpanpmable Font Buffer contains 9 data bits for 
on of storege. The high crder bit of the 9 bit 
.eplay in column zero of the character box. | 
usecutive date words from the controller are conbined 
location in the buffer. The second (odd) word 
€ight low order bits to be loaded in the location as 


one 


Ted 


-n and is positioned in the low 


ECS 


the 
the 


Six bits in the response are assifned: 


each 
byte 


by the I.0. Address counter. The first (even) 
-ontains the high order bit to be stored in the 


~st word from the controller. A data stream of 
~d words may be of any lensth and will load data into 
.vtive 
5 of the base address counter occuring once for 


a pa 


lcecations of the buffer, a store cycle 


ir of data words. 
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Same 


order bit position of 


even 


and 
each 


The: I/O address counter is used to address the 
mmrable Font buffer when writins (or clearing). The 
ller must load the I/O address counter with the proper 
ng address before writing the 32 bvtes (16 slices)*# of each 
: The address for the first (top) slice of each syrbol 
be the 7 Lo order bits of the refresh buffer code for that 

shifted left 4 bit positicns (multiplied by sixteen). 
order eddress bits will be ignored. 


tes (12 slices) scmetines 


CLEAR (PS) 

This econnmand is used to clear 2 symbol font buffer. The 
clear operation sterts at the address specified by the 
address counter and terrinates at the end of the 192 symbol 
programmable font RAI. Op Compl. status will be set in the 
feature at the end of the operaticn. It is recommended 
thet the controller set bit 7 in the Control Resister prior 
to issuing this command, and that the controller refrain 
from sending any cormands (except Poll, and Read Status to 
this feature) to the display while the clear is in process 
because this comnand utilizes the Base Address Counter and 
any cormands that alter the contents of the Address Counter 
may screw up the PS Clear. 


The controller ucode is responsible for inhibiting display 


issuing any write command to a PS font. Refer to 1.4.3 -<- 
‘Ontrol Resister ccmniand. 7 
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SECTION 2. PRINTER CONTROL 


2.0 GENERAL 


This section defines the additional control provided for printers 
by means of preassigned register space in the printer buffer in 
conjuncticn with a subset of the above described coax commands 
for reading and writing this buffer. 


The commands recognized by the printer are: 


READ WRITE 
00001 Poll 10110 Load Mask 
10001 Poll/Ack 00010 Reset 
00011 Read data 01100 frite data 
00101 kead Adr. Cntr. Hi 00100 Load Adr. Cntr. Hi 
10101 Read Adr. Cntr. Lo 10100 Load Adr., Cntr. Lo 
01001 Read Terminal Id 01000 Start Operation 
01101 Read Status | 00110 Clear 


0011 Read data (EAB)(Adr 0111) 10000 Search Forward 
10010 Search Backward 
01010 Load Control Register 
1100 Write Under Hask (EAB) 
(Adr 0111) 
0710 Load Mask (EAB)(Adr 0111) 
1010 Write Alternate (EAB) 
(Adr 0111) 


The operaticn of these conmands is described in preceeding 
sections of this document. Other commands, including = all 
conliands to other than the base address, are invalid. Invalid 
read type commands will return an all zeros data word (with bad 
parity - Bit 10) and invalid Write type commands will (may) 
reset the previous command. If no other command or data word 
directly follows the invalid Write command, TT/AR take receipt of 
the ending sequence. Invalid commands include printer no-op 
connmands. Commands other than Poll, Reset and Start Operation 
(Abort Order) will be treated as invalid while the printer is 
enabled or busy. 


2.1 PRINTER REGISTER SPACE 


The first 6&0 bytes of the printer buffer are used aS resister 
space to store control information. The first sixteen bytes are 
used for printer output to the control unit. The next 64 bytes 
are used for control unit orders and instructions to the printer, 
Protocol prohibits the Control Unit and the Printer from altering 
each others! Output Area (except at POR time). The asSignnent 
as: 


23 


ADDRESS LENGTH. DEFINITION 


(hex) (bytes) 
Printer Output Area 
0000 1 Status 
0001 1 Switeh Stetus 
0002 1 Key Input Code 
0003 1 Sense 
0004-0005 2 Message Length = 
0006-0009 4 Reserved 
OO0A-O000F 6 Terminal ID 


Control Unit Output Area 


0010-0011 2 Liode 

0012-0013 2 Messase Starting Address (1:SA) 
0014-0015 2 Message Length (ML) 

0016-0017 2 Order 

0018 1 Maximum Presentation Position (IPP) 
0019-002F 23 Reserved 

0030-003F 16 Alias Table 

0040-0049 10 Reserved 

OO4¥A-O04D 4 Test Message Area 

OO E-OO4F 2 Reserved for Control Unit use 

Rote: For the printer Register Space Bit definitions, Bits 0-7 


correspond to Interface Data Word Bits 2-9. 
2.2 PRINTER OUTPUT AREA | 

2.2.1 Status 

The Status Bits are defined ae feulonst 


Reserved 


Bit 0O 

Bit 1 Date Check 

Bit 2 Order Complete 

Bit 3 Equipment Check 

Bit 4 Intervention Required 

Bi 5 Sense Date Available 

Bit 6 Input Code Available 

Bit 7 Switch Transition (Valid) 


Date Check-Bit 1 - Set, with Order Complete, when the printer 
detects a parity check in the messacsce buffer (not Register Space) 
While printing or loading PS. Reset when enabled. In LU1 mode, 
printer is allowed to set this bit while executing noneprint 
date, and printings need not complete (but bit 2 must be set 
anyhow). 


Order Conmplete-Bit 2 - Set when the order, as specified in the 
two byte Order Resister, has been completed or terminated. 
Reset when the printer is enabled.* 
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Equipment Check-Bit 3 = Set when 2 printer detects a "Permanent 
Error™ condition. Cleared by a successful POR. A permanent 
error results when the printer detects a parity error or invalid 
parameter in the control unit output area (Printer Register 
space). If invalid parameter, Status Bit 5 will also be set, and 
sense code 'O4' = Order Reject! will be loaded. 


ADDRESS LENGTH DEFINITION 
(hex) (bytes) | 


Printer Output Area 


0000 1 Status 

0001 1 Switch Status 
0002 4 Key Input Code 
0003 1 Sense 
0004-0005 2 Kessage Length 
0006-0009 4 Reserved 
OO0A-O00F 6 Terminal ID 


Controller Output Area 


0010-0011 2 Kode 

0012-0013 2 Message Starting Address (KSA) 
0014-0015 2 Message Length (NL) 

0016-0017 2 Order 

0018 1 Maximun Presentation Position (HPP) 
0019-002F 23 Reserved 

0030-003F 16 hlias Table 

0040-0049 10 Reserved | 

OO4A-O004D ui Test Kessacge Area 

OO4E-OO4F | 2 Reserved for Control Unit use 
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NN REN OT Being SIT Me Oe 


Intervention Required-Bit 4 = Set, after a device determined 
delay, when an operator recoverable (without POR response) 
condition occurs. Reset when the above condition is renoved. 


Mote: The control unit is not allowed to alter the printer print 
buffer or the Control Unit Output Area after receiving Ik,0C 
status, until receiving IF cleared status. 


sense Data Available-Bit 5 = Set when new sense data is loaded 
into the sense byte and reset when the printer is enabled.* 


Input Code Available-Bit 6 = Set when new input code is loaded 
inte the input code byte and reset when the printer is enabled. 


Switch Transition-Bit 7 =- Set when any valid transition of the 
applicable switches on the printer operator panel occurs. and 
reset when the printer is enablecd.* New status of the operator 
panel switches is stored in the switch status byte. 


#(Provided Poll Response is all zero. Refer to Start Op command.) 
The Status Available Bit (in Poll Response) is set when any of 


the above status bits ere set or when Intervention Required is 
reset. Transition of two or more status bits may occur for one 


Status Available Poll Response, 


Defined combinations of Status bits are: 


Status ~Occurance 
Bits 


N 


Print, SSA or Abort Order with Print Order 
successfully completed 
TgiZ Data Check while printings. Print completes. 
2,3 Printer Register Space Check following Start Op 
: Connand 
IR condition while idle 
EC condition while idle | 
4 Print Order terminated due to IR condition 
5 Print Order terminated due to Sense condition 
Print Order terninated by an Abort Order 
Print Order terminated due to Equiprent Check 
Print Order terminated due to invalid paraneter in 
Control Unit Output Area 


NMNMNNW & 


o> 


WW Ud 
® 
oa) 
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hultiple failures or other undefined error conditions may result 
in-other combinations of Status Bits being penerated. 


The print operation in process will be terminated whenever 


Equipment Check, Intervention Required, or Sense Data Available 
are set. | 


2.2.2 Switch Stetus 


This byte contains the current status of certain operator panel 
Switch positions. Whenever positions of EONO/DUAL Case, 
SINGLE/DOUBLE INDEX and 68/6 LPI switches are altered by an 
Operator the Status Bit 7 (Switch transition) is set and new 
Switch status is loaded into this byte. | 


Bit O thru 2=Feserved 


Bit 3=0 Colour cefault switch on-Base colour (Fld Attr) 
=1 Colour default switch off-Base colour suppressed 
Bit 4=1 Colour cartridge resident (or no cartridge) 
=0 Monochrome 
Bit 5=1 HONO/DUAL SW in DUAL position 
=O KONO/DUAL SW in MONO position 
Bit 6 SINGLE/DOUELE SW in DOUBLE position 


=1 
20 SINGLE/DOUBLE SW in SINGLE position 


Bit 7=1=8/6 SW in & LPI position 
=0=&/6 SW in 6 LPI position 


2.2.3 Input Code 


This byte will be loaded by the printer when a switch that 
initiates host and/or control unit intervention is actuated or 
timecut/no PA's installed condition occurs. The following four 
input codes are defined for the printer: 


X'50' = Attention 
X'SF' = PA 1 
ATOR": & PA 2 _.* 
X'SD' = No PA Keys Available/Actuated 
Attn is allowable only in Printer SLU Receive state. Attn does 


not terminate the order in process or alter the printer SLU 
(Secondary Logical Unit) send/receive state. 


PET; Phe, and No PA are allowable only in printer SLU send 
state. Printer SLU will assume receive state upon disabling and 


returning the Input Code. No PA code may be sent after timeout 
in send state. 
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2.2.3.1 hore Input Code 


X'69' Query Reply 

This code indicates that the printer has received a Read 
Partition Query and the contrel unit is directed to transmit a 
canned reply. The reply generated by the control unit will be 
identical to the LU3 version, and will be limited to Character 
Set, Eilite, Colour, and Usable Area. 


X'6A't Query Reply, extended 

sane as above, except that additional response parameters- 
in structured field fornat-have been loaded by the printer ucode. 
into the message buffer. The date will start at address 
X'50* with the length specified in address 0004,0005. A maximun 
of 256 bytes is allowed. 


X'6B' Query Reply, Other 

This Input Code iS provided for devices that don't eonform to 
the '69' Query Reply criteria. The entire Reply, conuencing 
with the appropriate FM header, will start at address X'50!' with 
the lensth specified in address 0004,0005. A maximum of 512 
bytes is allowed. 


Notes: A Query Keply input code must only occur with Order 
Conuplete and no error status bits (bits 2 and 6 in status req 
set). 


Note also: The printer will return Sense £'02!' if the Read 
Partition Query Structured Field is not the last (or only) SF 
in the chain. If LIC is not indicated on an otherwise 


accepteble Read Partition Query Start Op, the printer rust ‘thold'! 
the Sense or Input Code reply until the next Start Op, and: 


Te Return appropriate Query Reply Input Code if this is (or a 
subsequent) Start Op indicates LIC and the RPQ is still the last 
SF (null RU case). 


2 Return Sense '0Q2! if additional data is received (with or 
without LIC). 


54 Purse the Query Reply if FIC is received prior to LIC. 
2.2.4 Sense Daté 


This byte will be loaded by the printer when the printer has 
sense data to be sent to a host vie 2 control unit. 


Vhen this byte is available, status bits 5 and 2 will also be 
set. 
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X'O1' Cancel | | ; 

This eode indicates that the Cancel key is depressed by an 
operator in order to cancel printings. The printer will 
immediately terninate printing in process. The Cancel key is 
only active between First Segment of First in Chain and Last. 
Segment of Last in Chain. If a Print Order is in process the 
printer will return Cancel and Order Conplete. If a print order 
is not in process, the printer will wait for the next Start 
Print and; If FSFIC, ignore the Cancel; If not FSFIC, abort the 
Print and return Cancel and Order Corplete. Controller is 
responsible for purging remainder of the chain after receiving 


CAHCEL. The next SCS START Print sent to the printer will be 
FSFIC. _ 


4°02" Invalid Parameter | 
This code indicates that an invalid control parameter is found 
in the ShA character stream by the printer, 


X'03! Invalid Structured Field 
Set only during LU1 FH Print if the printer detects an invalid 
SF within a valid FRE. 


X'O4' Order Reject 

Set when printer detects an invalid order or parameter in the 
Control Unit Output Area. Status bits 2,3 (and 5) will be set. 
Printers are allowed to return Sense 'O4* (Sans equipment check) 
in non=-LU1 rode if invalid paraneters,. | 


A'O5' Illegal PS Selection | : ot, ee ee 
Set, in LU1 mode, when byte 6 or 12 of the Load PS’ Header 
specifies a non-existant PS Rar or Plane. 


X'06' Illeral Alias Selected 


Set, in LU1 mode, when an SA (X'28') control code references a 
PS LCID which does not exist. | 


- X'O7' Invalid FUH 

Set, ain LUI-FMEH mode, if the printer doesn't like, or can't 
hack, the FH Header. (Invalid SF types within a valid FEE are 
rejected with X'03'.) 


26265 Printer ID 


These bytes, loaded by the printer, contain the unique device 
paraneters that are significant to the control unit and/or’ the 
application progran. Definition of these bytes is as follows: 


Byte OC 


Bit O=1 Extension Attribute Buffer Installed 
=0 Not Installed 


Pit 1=1 APL/3289 Text Print Feature Installed 
=Q Not Installed 
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Kote: Bits 0,1=1,1 indicate full APL capability via the 
Extension Attribute Buffer (a la 32&7) and | 
Bits 0,1=0,1 indicates 3289 "Text Print Feature" 
Bit 2=Reserved 


Bit 3=1 LU1 EBCDIC feature installed 
=O Iiot Installed 


Bit 4,5 and 6 Logical buffer size: 


001= 960 

010= 1920 
Oi1= 2560 
11iis 3440 


110= 3560 (Mod 5) 


Bit 72=iz=Printer (Unit ID) 
=O=Other (Unit ID) 


Additional Terminal ID definition for printers attached to a 
3274 Control Unit usins configuration support C. 


Printer ID bytes have been expanded frozn '0OC! - 'OQB! -~ 'OF', 
Previously defined bits have been preserved for compatibility. 


Byte 'QOOB! bits Q-3. Printer ‘Type! 

‘0000! Old Type 

'0001' 3287 with Ext. colour and/or PS 
'0100' 3268 

'0101' 3230 

'O111' 3262 

='1001' 5210 


fot 8 tf ot 


bits 4-7 Cheracter set ID for font 001 
='Q0000' APL. 
' all other codes Reserved. 


Printer 'Type! definition: 


bits 0-3 0001 0100 0101 01171 
Type : | Matrix Matrix Matrix Nonematrix 
MPP 132 a 132 132 
MPL 102 127 127 b27 
PEL space hors (x10-3)}in. 10 10 6.25 00 
PEL space vert (x10-3)in. 15 152.625 6.25 00 
PELS/cell horg 10 10 12 00 
PELs/cell vert 8 33 Ve. . 00 


Hotes Printer type 0000, with EAB - same definition as 0Q001, 
above. Printer type XXkX, without EAR - Don't Care Conditicn. 
(Control Unit will ignore 'type' and highlight ID's) 
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Printers which do not support APL/THN (48 character belt 
installed, for instance) are allowed to lcad ID type '0000', no 
EAB, prior to POR response, | 


Note also: Printers of Type 0010 and above will implement an 
additional byte of ID as follows: 


Byte OQOOA: (other bits reserved, must be zero) 


bits 0,1,2 = 000 No highlighting supported 
= XX1 b'O1' highlight (blink) supported, sonehow 
= X1X b'10' highlight (reverse) supported 
= 1XX b'l1' highlight (underline) supported 
bit 3=1 Translate Table Required* 
bit 4=1 DCA=L2 Supported 
bit 5=1 FNH Subset 4 Supported : 
bit 6=1 'Loeal' Save/Restore SF and Query List SF supporte 


Fiote: The controller will only test this bit if he (the 
controller) is configured for EDS. 


Note: Printer type 0000, with or without EAB, and 
Printer type 0001, without EAB; 


DSE/DSC highlighting not supported. 


Note also: If Bits 0,1,2 = 1,0,0 and no highlight support 
indicated (or implied - type 0001) and no colour support 
indicated (byte ‘'OOOE, bit -2), then the control unit is 
prohibited from using - via command - or referencing - via order 
- the EAB. 


byte OC 
Dit. 2=1 PS installed 
byte OD 
unchanged (Buffer size) 
(Note: 4K base buffer rea'td for PS) 
byte OE 
bit 0,1 Reserved 
bit 224 colour supported 


If bit 0 of byte 'O0C' is also set (EAB installed),,. 
then Extended Colour is supported. 


bits 3-7 Reserved 


27.2 


byte OF PS characteristics 


bits 0-1 Single/triple configuration 
00 Reserved 
01 2 PS installed (2 and 3) 
10 4 PS installed (2,3,4,5) 
11 6 PS installed (2,3,4,5,6,7) 
bits 2-7 triple plane addresses by bit: 
TEXXRS triple installed on PS number 2 
XTXXEX triple installed on PS number 3 
> a> dat I> > ap triple installed on PS number 4 
XXXTXX triple installed on PS number 5 
xox 1 x triple installed on PS number 6 
ei 


XXXXX1 triple installed on PS number 


Byte OD Buffer Size (Base Buffer) 


X'O8! 
X¥'10! 


2048 Buffer 
4096 Buffer 


Byte 1 will be set to the equivalent value of the high order byte 
when the size of the printer buffer installed (plus 1) is counted 
in 2 byte binary format. The EAB, when installed, will be of 
equal size as the base buffer. | 

Byte OF Reserved 

Byte OF Reserved 

Note: The control unit is not responsible for testing the 
validity of combinations cf printer ID bits. 

2.3 COHTROL UNIT OUTPUT AREA 

2.3.1 hode (2 bytes) 

The mode bytes define in which data stream mode the Subsysten is 
operating. The mode renains in effect until overlayed with a new 


mode, The modes are defined as follows: 


Lue Mode = The 3270 Data Stream is supported under SNA. (See 
Section 4.1). 


270 tiode - This mode allows usase of the 3270 Data Stream over 
BSC and 3272 local channel attachment. (See Section 4.1) 


LUi Mode - This mode ellows usage of SCS, DCA-L2 or Structured 
Field Date Streams. (See Section 4.1.1) 
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Byte 0Q: 
bits O-4=Reserved 
bit 5=0 =For Print Order LU1 mode: SA control code ('28') to 
be treated as invelid by the printer. 
bit 5:1 =For Print Order LUi mode: Printer to execute all the 
control codes he understands 


bit 6 =Reserved 
Note:  $The control unit pronises to set Bit 5=1 for Print 
LUI-FHEH. 


Byte l= Bits 0, 1&4 2 = Reserved 


Bits 3 and 4 
OO=Host Direct Print 
O1=Host Initiated Local Copy (including BSC Copy connand) 
10=Operator Initiated Local Copy 


Rote: Either 00 or 01 may be used for BSC Copy command. 


Bits 5 thru 7 | 
O00=No Mode (Refer to Section 2.3.3 for use of this code) 
001=3270 Node (Control Unit Output Area from X'0010! 
to X'0016' used) # 
101=LU3 Mode (Control Unit Output Area from X'0010! 
to X'0018' used) #? 
110=LU1 Mode (Control Unit Output Area from X¥'0010! 
to X'0017' used) 
For LUI/FHH, Output Area '0030-'O003F', also if ID '0000' bit 2 
and 'OQOOE' bit 3 set. 


*The date stream for these two modes appears the same to. the 
printer. 


The validity of the control unit output area and implemented 


functions vary among modes. The dependencies are summarized 
below: 


Cancel Key - Active only in LU1 mode (see last note under Print 
Parameter), 


Program Attention Keys (PA 1& 2) = Active only in LU1 hode. 


qe 


x Print Function - Active in LU3 and 3270 Modes only. 
Cetee ESA and iL 


The Nessage Starting Address Bytes specify the buffer address 
where the snessage buffer starts fron the message length Bytes 
specify the size of the message buffer to be operated on by the 
printer. In LU1 Node print data will wrap from the end of the 
implemented buffer to address X'0050!., 
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If HL = zero for Start Print order, the printer will suppress any 
Printing and return order conplete. 


23343 Order 


Two bytes are used es the order bytes to specify what operations 
Will be performed by the printer. The first byte contains an 
order and its parameters are specified in the second byte if 
applicable. Order corplete stetus will be set upon completion of 
the operation. The order will remain loaded until overwritten 
by the next order. The. order will be examined and executed 
follcwing a’ Start Op Conmnand, providing there is no pending Poll 
Response Status. Refer to Start Op Conrmand. 


The printer must test the mode byte prior to executing the order. 
The following mode changes have unique significance: 


any -=-> Ko tode: PA & Cancel keys deactivated, printer SLU 
enters or renains in receive state. LU1 
paraneters end any pending PA input will be 
reset. Unique conditions associated with the 
previous mode will be reset, 


LU1 -=-> LU3,3270: Previous LU1i paremeters saved, PA saved. 
any -=> LU1: Previcus LU1 parameters, if any, restored. 


Byte 0 Z'O1'=Abort 
X'O2'=sxSysten Status Available 
K'O3'=Print 
X'O4'=Load PS 
X'O5'=Load Translate Table 


Byte 1 Parameters for Orders 


Abort ('01') 

This order causes the printer to terminate the print order in 
process, No parameters are available for this order. Following 
receipt of this order the device must respond with one, and only 
one, Order Complete. The printer will ignore an abort order (and 
remain enabled) if no print operation is in process. The control 
unit may only send this order following a ‘Start Print’ Start 
Operation and prior to receiving Order Conplete. The control 
unit may not change the Hode when sending this orcer. The Abort 
order will be valid during a Load PS order. 


The controller is responsible for resetting the aliases for all 


PS'ts affected by the Abort. The printer is responsible for 
executing deferred clears (if any) from previous load PS orders. 
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System Status Available ('02*) 
X'OO! Kay be used by control unit to indicate Mode change. 


X'O2! Indicates that the printer SLU enters the send state. 


X'0Q3! Indicates that the printer SLU enters the receive state. 
hote: Outstanding PA indication will be cleared whenever’ the 


printer SLU returns to receive state. 


Rote: 'O2]' and '03' will only be sent in LU 1 mode. 


Print ('03') 


Printing of the messace buffer specified by the HSA and ML will 
be performed by the printer. Refer to 4.1.1 for code points. 
3270 like print funetion will take place in any modes other’ than 
the LUI «& Ko todes. See the 3270 Component Description for 
"buffered printer’ only. If the message starting address does 
not contain an attribute character, a backward Search for an 


attribute must be perforned commencing from the end of the 
Current message buffer, | | 


In the LUi Node the message buffer contains both control 
characters (with or without their parameters) and graphic 
characters. The printer will access I/O codes from the beginning 
of the message buffer to the end of the message buffer 
Sequentially. A eharaecter will be printed if it iS a graphic 
Character and the control function will be performed if the 
control character is supported. 


If No Node is specified, printer will suppress any printing. 
Order cornplete will be returned. : 


The following parameters are defined for the print order: 
Extended Order Parameter byte valid 


1 
O Extended Order Parameter byte not used: all zero value 
assumed 


@) 
0 
Bit 1=1 First Segment of First in Chain 


jas a | Last Segment of Last in Chain 


bo 3 Reserved 
Bit 4=1 Print with Extension Attribute Buffer 
4=Q Print without Extension Attribute Buffer 
2=0 Use EAE value (bits 7,&,9) tc select character set 
=1 Use EAB value and EACT to select character set | 
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Bit 5&6 Dual/Monocase 
OO=tachine Default as configured 
OQlzstionocase 
1Q0=Dualcase 


Bit 7*®=izIgnore NL, EM and CR and print space for then 
=O=Honor KL, EH and CR (3270 non line length format) 


Fliote: MPP does not effect honor of NL, EH and CR. Honor is 
only defined by Bit 7. FF is honored regarcless of Bit 7 
settings, but only when it is encountered at the left margin 
print position. When FF is not honored, a space is printed. 


Hote; Bits 1 and 2 valid in LU1 mode only. Bits 5,6 & 7 valid 
in non=LU1 modes only. 


Note: Bits 1 & 2 are used te control the operation of the Cancel 
Key. Cancel is allowed, in LU1 mode, from Start Print of first 
secment of First Chain until Order Complete on last segment of 
Last in Chain. Also, the controller must set bits 5 and 6 to 10 
(Dualcase) for SCS. See additional note on page 31.1. 


2.34 Maximum Presentation Position (1I:PP) 


The MPP specifies the maximum print position per line. If zero, | 
print full width as determined by hardware. The MPP byte is 
loaded by the control unit in all modes except LU1 hode. 


2.3.5. Extended Order Perameter 


bits 0 and 1 = Reserved 

bit 2=1 Begin Bracket Flag. Valid only in LU1 mode and 
only if device has indicated support of FHUH 
Subset 4 (bit 5 of ID byte 'OOOA'). . 


Note: The control unit will set bit 2 (to 1) when the outbound 
Ri carries Begin Bracket and first-in-chain (LU1 session only). 


bits 3 thru 7 = Reserved 
24 PRINTER RECOVERY AND OPERATOR PANEL 


Vhile idle, and Enabled (with no Equipment Check pendins), the 
printer will run a timer and periodically (10-60 sec.) disable 
and return 'status available' (bit 6 Poll Response). The control 
unit will read the status register, compare the contents with 


the previously returned status, and re-enable the printer. The 
printer will indicate ‘'sybsystem not ready’ whenever disable 
lests longer than 60 seconds. 'Sybsysten not ready! indication 


will be turned off when the printer is again enabled. 


Hote: When bit 4 of the Print Order Parameter is set to : 
(Print Extension Attribute Buffer), bits 1, 2, and 3. are 
dGefined as follows: 


31.1 


Bit 1 Reserved 


Bit 2 Reserved 7 

Bit 3 = 0 Base buffer codes '01' through '07' are interpreted as 
control codes regardless of EAB values 

Bit 3 = 1 Base buffer codes '01' throush '07!'! are interpreted as 


control codes when EAB=XX¥XXX001 (APL) 
Code '00' (Null) is valid regardless of any character or field 
attributes | 
Character attributes of XXXXXK001 select the APL character’ set. 
All other character attributes select the base character” set. 
Extended field attributes are ignored. The control unit is not 
to issue a Start Print with bit 4=1, if the device does not have’ 
an EAB (ID byte 0, bit 0). | 


Additional Definition for Extended LUi Frinters 


Print Parameter, FNH Data Strean 


Bit. -T, previously set to 'O' in LUI mode, will be used _ to 
indicate FH date strean. 


Print Order, LUi mode, FHH, will be loaded only if the printer 
has indicated support via ID byte ‘'OE', Dit 23% SCS mode rules 
apply, except as noted herein. ASCII is not allowed. 


If FIC, the FHH is located at HSA. | 

If not FIC, the printer will continue processins the data streanr. 
One and only one FHE is allowed per chain, and the first FHE 
Print Order after a mode change or previous EOC will specify FIC. 
The control unit promises to perpetuate the FIC bit 7 settings 
(either '0' or '1') for all print orders in that chain. 


If LIC indicated, the printer will return order complete, sense 


a if the data in this chain is insufficient to constitute a 


A mode change, FIC Start Op, or abort without a previous 1G 
Start Op is valid. The printer will termninate any parameter, 
header, or data processing without generating error status. 


Refer to GA23-0061, chapter 1, 
for the definition of the FIH1 LU1 Structured Fields. 


31.1B 


Load PS (toy!) 


PS Structured Fields (modified) will be passed to the printer in 
segments and loaded in the data buffer. Each segment loaded will 
be stored by the printer upon receiving Start Operation. 
Synchronization will be achieved by the printer posting status 
aveilable--order complete. This process will be repeated until 
all Load PS structured fields are transferred to the printer. 
Lozc PS Headers may occur at other than the NSA. The host data 
Stream may contain many Load PS structured fields to multiple 
PSs or planes in a "scatter load" application, and these 
Structured fields may be concatenated in the buffer for one Start 
Op. with multiple headers. | | 


The PS buffers will be cleared by the printer before respondins 
POR, 


significant fields in the PCIA are: 

- Mode = host direct load, LU 2/3 or 3270 

~- Hessase Length = variable 

- hessage Start Address = variable 

- Order = Load PS (x't04't) 

Paraneters: 
Bit 1 1 Besinning of first SF (Load PS Hdr at NSA) 

O Continuation of previous Load PS order, 

or start of a new SF if previous ended in 

'FF', or maybe just 'FF', 
Other bits are reserved (must be zero) 


Hote: A load PS order with bit 1 = 1 or any other order will 
cause the printer to terminate a prior losd PS order without 
forcing error status to be set. 


Each load PS order must complete within 2 sec. To maintain 
Subsystem performance, load PS orders containing 3K bytes of data 
Should complete (as far as the control unit is concerned) within 
one second. The 'Load PS Header! will preceed the slice data. 
The controller promises not to split up either the header or the 
cheracter/slices froups when the structured field continues 
from one buffer load/start op. to the next. The end of the 
Structured field data will be flazsed by '‘'FF' iain the n+1 
character position. 


If a parity error occurs while reading in the header or data, 
‘data check! status will be set and the load PS order 
terminated. Deferred clears for previously affected RAHS are 
not to be lcst. 


The printers are allowed to terminate with Order Conplete/Order 
Reject, Sans Equipment Check, if (when) they detect invalid 
paraneters within the Load PS header, or invalid character 
addresses or incomplete slice fields within the data. Also, 
printers are allowed to return Sense 'O4' in non-LU1 mode if 
invalid parameters are detected in the Load PS header. 

31.2 : : 


Load PS Header (and data) 


IBYTE!BIT! CONTENT 


NEANING KEY 
_ a see | a, ee 
| O } O }Basic/Ext! Basic or extended forr i C | 
er | - Extended form (10 byte hdr) i 
a er 
| 1 | CLEAR {| Clear PS RAM/Plane PO 4 
| ! bgt {| = Do Not Clear PS RAY: | Ff 
! ! (pr f - Clear the PS RAM Specified ! 

’ § ’ 

§ | cee a | 6 eee! 
| 2 + Skip { Skip Suppress ! 
f bro! | -~ Suppression off ro 
f brit | - Suppression on ! 
a 8 Q ! 9 i 
i t i | Pte 
13-71 TYPE ' FS Data Format Type a 
b $34 prom , | 
H tym 7} Frinter unique type: ; c | 
P x'5St tht} ~ Colunn loading (from left to right $ ! 
hi order bit at top) 
- Reserved or not supported 
j i j { q j 
a a a es wa Sa pe a 2 eA ta AS a ee 
+ 4 ! ' LCID ' Local Coded Graphic Char. Set ID ! 
-! (ALIAS) $} - X¥'HO' thru X'EF! ; C 4 
} ! - X'FF!' indicates RAM associated with | 
' this LCID is free 
' = Others are reserved . 
} (X'FO' = X'FE' for ROS sets) 
j t ' t ' ! 
a a Na a a a SS a Ne ee Set 
; 2 | | CHAR { Besinning EBCDIC Code Point | 
' X'44!' thru X'FE! Pe 4 
| inclusive ! 
fee ea | a 
; 3 4 } RAL: ' PS set RAM number [c/P]} 
f (xfo2' = x'o7') 
ee EE SOLE Cn: See eee ae een ee eee ee ee ee ee ee | eee 
REY: 


C - The controller is responsible for checking the validity of 
these bits/bytes. 


P - These bits/bytes have significance to the printer. 


C/P = Both of the above. 
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IBYTE!BIT! CONTENT | MEANING TKEY! 
! 8 i ; { j i] 
Re ea ERE, (CPE RIOR! (SCSI EE OT ee SRR: Mees Re 8 A Sel ae eel eel ee eee aE OS ee Oe ee ee es ee eee nT eee ES LO, Cee eee | 
; yf ipelength | Length of parameters for extended form. } 
' X'06' ! This includes the length parameter 1c ft 
| itself. | 
§ j 8 j H ] 
Dae a a at a a ee 
; 5 | 0 | APE ' =0 All Points available 1 p ! 
' =1 Not all points available 
j i § q i § 
§ cae | i] ee | 
Co CB ' =0 LCID compare aU eG: it 
' =1 No LCID compere 
' j j ' q i] 
i | ee | t ean | 
peor OB ' =O PS set is KBD selectable ie one 
} ' =1 PS set is not KBD selectable 
j j ' ( . j 
4 | eee i epee | 
13-7 RES ' RESERVED (must be zeros) ! 
i j t | i i} 
Oa a ns a ct ee ee lee ee 
f 6 | } x | Number of X-units in cell (10) Poe 3 
i i ! 8 { 
a a a I aN a IS i at en Ne Oto oe 
a Y ' Number of Yeunits in cell (8) 1 ¢C..t 
’ i t i { i 
a a a Na a re bon oe 
' § | ee OOe 7 one byte codes : 1G. 
f H § | ’ t 
Ot a a a a a Na a ee se as i 
| 9 {0-4}! Reserved ! Must be zero ! 
q f 3 t i j 
t | Re | t 8 eee | 
(5-71 Color ! Color planes 
f | BrQOOdOt | =} Single or all planes 'c/P! 
, BY'Qg4! ' - Blue ! 
r Btoio! f =- Red 
i B'100' | = Green 
i ' Qther ' - Reserved / : 
I. | Ee eT ene ea 
This is the end of header, 
‘BYTE |BIT! CONTENT $} MEANING 
f j { j ' i 
Oa a re a a hr a es 
in x | Data ! Character (internal code) 'c/P!} 
1¢+10s} | followed by 10 vertical slices H 
§ | j 3 § j 
_ es DCRR, NE RSE, PON Lee ae eee OME ETE |e 7 NS eee ae ae eee erate eee one ee eae OS occ e MENE CON ee a tek PRL eee ae PORE cee Eee TREE NRE MEE | 
flast ! | iPFt !' End of structured field } 
! 1 1 j i 

t j i i 


Reemcaecrmrssmempoe ERE near EEE SSA AULT REISE? AS PRESACRAL ET I 2 SPR IIE STS PSPS ANSTEY ELIE TRIE TATE EERSTE PIII BELTON: A IIN  SDEF IRE PRESSE tS TOI AI AE EIR PIPER ADE EESTI IT SEER TATTLE 


All LPSs are to be executed and the last LPS to a PS RAN defines 
the state of that RAL: relative to APA, LCID, ete. The last LPS 
to a triple plane will define APA, etc. for all planes of that PS 
set. 
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Description of Printer Sirfnificant Bytes: 
Byte 0 
Bit 0 = specifies extended header. 


When bit 1 of byte 0 is set to a1, any portion of the PS RAL not 
updated will be cleared prior to executing a2 print order. If the 
bit is set to 0, the selected PS RAM is not cleared. Thus 
characters can be added to an existing character set. For a 
triple plane set, only the plane(s) indicated is cleared. 


Bit 2 (SKIP SUPPRESS) controls the vertical positioning of a line 
of characters. The next line will be positioned vertically 
adjacent to the current line, if the current line contains one or 
more characters from a PS set having SKIP SUPPRESS on. 


Byte 2 


successive "characters" (11 byte groups) will be ascending EBCDIC 
order, 


The RAM number indicates the physical RAlti to be loaded. Each RAM 
nurpber is related to an attribute: selection key defined for PS. 
These relations are RAM number 02 thru O07 equate to attribute 
selection key PS &£ thru PS F respectively. 


Byte 5 


The APA bit, when set to a 1 implies that fewer than all points 
may be displayed oor printed to allow a performance gain for 
specifie devices. For example, 3287 NOT APA will attempt to 
print all characters in one head sweep across tne print line, 
(used with 4 of 7x& PS font). 


Byte 9 
For a triple plane PS, if 'PLANES' is omitted, or specified with 
a value b'000', then for each code point, the character is loaded 


into each plane of the PS. 


For a triple plane PS, if 'PLANES' is specified with a value 
b'OooT', b'O10', or bt100', then the PS date is loaded into the 


specified PS plane, Other values are reserved and will be 
nesatively responded to if received by Op-check or X!'!1003! (by 
Controller). Controller promises to send only b!Q00'! if the 


printer ID specifies no triple plane for the RA! designated in 
byte 3. 
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If the printer encounters a Load PS header with bits 4-7 of byte 
3 containing a X'6' while executing an LUI mode decompressed as 
follows: 


) bit 7 | 
! byte 1 i 3 1, ete, “be . * bees soe. ee 
(Flag! bu 1 {| bu 2 { bu 3 | bu 4 f bu 5 'Flacg} bu i]... 
ea of Het + Byte. 4 
eoe | DUS | DI'1171'] O-7 I's] 


(where bu indicates bunch, not bushel) 


Each bunch represents two vertical slices, Starting at the upper 
left of the character cell. Each bunch expands to 4 digits of 4 
bits each as directed by the variable -length flas: 


O Compare each digit toe all zero 
10 Compare each disit to 2nd previous digit, first two to zero 
110 Compare each digit to 4th previous disit, first four to zero 
1110 Entire cell is zero 
1111 End flag. Set sense '02' and quit if remainder of byte is 
not padded with 1's. 


If the first bit of a bunch is '0', every digit in that bunch is 
to be derived by copying its comparison dicsit and the bunch 
teruinates followins the first bit. If the first bit of a bunch 


is a '1', the four digits follow. 


If the first bit of a digit is a '0', the digit is to be derived 
by copying its conparison and the digit is terminated following 
the first bit. If the first bit of a digit is a ‘'i1', the four 
bit value of the digit follows. 


Exanples: 
Compressed Data Character 


(Eex representation omitted as date 
doesn't understand byte bouncari¢s) 


b'1110' blank 
b'O000000! bléenk 
b'11000000'! | blank 


b'1011711111111101100110010011100000001100001000000' fat E 
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Additional Definition for Extended LU1 Printers 
Load Translate Table(s) ('Q05') 


The Conf. Supt. C cortroller will load this order instead of the 
initial enable after eae POR response if (and only if) the printer 
has specified "Translate Table Req'd" in Printer ID byte 'OOOA'. 
Commencing at address X'0050', =the controller will load the 191 
internal code points corresponding to EBCDIC X'40! thru X'FE'*, 
Commencing at address X'O10F' the controller will load the 191 
EBCDIC code points corresponding to internal codes X'Q1' thru 
X'BF', The printer will save whichever table he likes and return 
order complete. The translate table loaded will reflect . the 
language for which the controller is currently customized. 


The controller will set: 


Print peranmeter = X'00! 
Mode = No 
ESA = K'0050! 
EL = ATOTTE' 


The Load Translate Table order must conplete within 1 second. 
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2.3.11 Extension Attribute Correlation Table (EACT) 


The EACT, used only in LU 2/73 or 3270 mode when bit 2 of print 
peraneter is set to 1, tells the printer how to correlate PS 
buffers with the PS address in the EAB buffer, It is updated by 
the Control Unit for all local copy prints. The EACT is located 
in the EAB buffer from hex location 10 to 17. 


Location EAB Value Default Correlation Value 

0010 B'xxxxx000! B'O00000000' 

0011 00 1 00000000 if APL/TK not installed 

| 00000001 if APL/TN is installed 

0012 010 00000000 

0013 011 | 00000000 

0014 100 00000000 

0015 101 00000000 

0016 110 00000000 

0017 111 00000000 
Tote: If control codes are indicated from the APL character 
attribute the printer will honor control codes when 


EABG=D'xxxxx001' regardless of the correlation value for APL 
Graphics. The controller promises not to load correlation values 


other than b'QQ000xxx! or to correlate to a none-instelled PS 
Set. 
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Additional Definition for Extended LU1 Printers 
2.3.7 Alias Table (Address 0030-003F) 


The Alias Table consists of 8 half words, assigned to Base, APL, 
and PS's 2-7 in ascending order. The even byte contains’ the 
Alias (byte 4 of the Load PS hdr.) and the odd byte contains 
paraneter bits (byte 8 of the Load PS hdr.) This table is used 
by the printer to equate the alias in an SA order to a physical 
PS ran. It is created by the control unit prior to the first 
LU1 Start Op of each session. The elias of the Base character 
set will always by X'00', and the alias of the APL set (if 
installed) will be X'F1'. 


The printer is required to form an "internal" table from the 
Alias Table at each FIC LU1 Print Order Start Op. whether FNH or 
not. The printer must update the Alias Table (from his 
"internal" table) following completion (or termination) of each 
FHH Stert Op, prior to returning Order Complete. The printer is 
allowed to update the alias table following completion of a 
none-Fhikh LUI Start Op. The alias of a PS will be updated to its 
new velue when the entire Ld PS set header is processed error 
free. Simultaneously, any other PS set with an identical alias 
would have its alias "reset" (set to 'FF'). | 


Both the control unit and the printer are required to set the 
Alias to X'FF' for unassigned cr non-installed PS rams when they 


write (update) the alias table. 


Note: The printer is not required to correct mistakes in the 
Paraneter bits sent from the hest. 
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Additional Definition for Extended LU1 Printers 
2.5 Extended Translate Tables 
The following tebles, one for each World Trade Lanfuase, will be 
used by printers that support both internal code PS and LUI 
(EBCDIC) PS, as a PS set loaded in one mode may be referenced 
while printins in the other node. 


2.5.1 US, KATAKANA, and CAKRADIAN FRENCH 


Used. KATAKALA CANADIAN FRENCH 


INTERNAL EBCDIC INTERNAL INTERNAL 
CODE CODE CODE CODE 
X' 10! 40 == X'10! X'10° 
X'OA! 44 =~ X'6F! X'OA! 
X'OB! 42 as X'70? X'55' 
Tc! 4 3 = X'71! X'1C! 
X' 4D! yy — X'72! X'4D! 
X'4E! 4S fe X73! X'1E! 
X'qF! 46 — X'7y" X'aF! 
X'2at “7 as xr7s' X'QA! 
X'Op? 4g — X'76! X'QD! 
RST! 4Q =o pis fad ae x'37' 
X'1B! 4A ~— x'1¢c! X'ho? 
X'32Q! 4B ~~ X'32! X'32! 
X'09! HC ~~ X'oo! X'09! 
X'opD! 4D -~ X'oD! X'oOD! 
X'35!' 4E -- X'35! X'35? 
X' 16! FE ~ X'16! X¥'19° 
X'3o08 50 ae X'30? X'30! 
X'3e! 51 a X'78! X'3e! 
X' 30! 52 =< X07 9! X'56! 
X'3at 53 a X'7A! X'51! 
X'3¢C! 5y =e X'7B! X'3B! 
K'3E! 55 ee X'7c! X'tqBpe 
X'3F! 56 — X'7D! X'57! 
X' ho? 57 ae X'OA! X'52! 
X's e oe X'7E? " X'OE! 
X'hor 59 ~= X'ob? x'yot 
X'19! SA ae x'19! X'3E! 
X'At 52 —_ X' apt X'4A! 
X'BR! 5C — X' BF X'BF! 
x'oc! 5D mee Xx'ocr x'oct 
X'BEt 5E = eines X'BE! 
X'36! SF — X'36! X'Qat 
X'31!? 60 -- X'31! X'31! 
X'qys 6 1 a X'qyer X'qyt 
X'h3! 62 -- X'OE! X'75! 
X'yyt 63 _ X'OF? X'17' 
x'4st 64 oe X'q5! X'60' 
X'46! 65 =~ X'47! X'u6! 
X'y7t 66 ~- X' dB? X'h7! 
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X'4Et 
X'4g't 
X'uss 
X'17! 
ie Po as 
AT 2k 
ATeE 
X'O6! 
X'7é@! 
X'upt 
X'4ct 
X'4D! 


ALE 


X'UPF! 
A508 
X'S! 
X'sor 
X'53! 
X'3D! 
X'3yt 
AO 2! 
xX'2D! 
pee ad 
A' 11! 
AY 13! 
X'Sye 
X' 503 
AYO44 
pe oe 
X'6&3! 
X' Sy 
A165" 
X'66° 
X'&7! 
X'E6! 
X'55! 
K'56! 
yao ay 
X'5 Gt 
X'59! 
2 ' Sk! 
X'opt 
X'&9! 
K'Gh' 
x CB? 
K'OCt 
pe os Be 
» Gre 3 Gee 
X' GF 
X'oor 
X'Q 4! 
yon Oe 
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p Gan i, 
b aes he 
X's! 
KV2E* 
9 
A2E* 
ue 4 
KOS" 
bee ie oad 
X¥'38! 
ASO? 
X' 3A? 
A 33 
X'3C! 


X'3D! 


X'3E! 
A 3r? 
X'7F! 
a CO" 


Printers 


X'ygt 
X'BD! 
Xt y At 
Xryye 
GES 
X'2E! 
ed 
x'O8! 
x'78! 
X'4B! 
» ey Bee 
X'76! 
X° 71! 
X'61" 
ue SO? 
a a 
) ae Go 
X'53! 
X'QIp?. 
x?’ 34? 
R20" 
X'2p! 
X'12t 
ye 
A 3 
» a de 
VO" 
ae oa a 
1 Ee 
R63 
X' Eye 
9 a oy 
X' 86! 
Ga cy a 
xX'6E! 
X'OB! 
X'39! 
35" 
X'7A! 
ATE? 
AO 5h 
LPO? 
xX' 69! 
KoA 
ye ops 
KOC! 
x?’ 6D! 
ae a a 
x OF 
x'90!° 
X'oqit 
n'5C! 


A'5SD!? 
a' SE! 
A'SF? 
—X'608 

X'61! 
X'62! 
X'3Bt 
X'g2t 
X'93! 
Xt oy 
XtQ5' 
X'96! 
X'97" 
X'Q§! 
X'g9Q? 
X'63" 
X'6y! 
x*O5? 
X'66! 
Gs oa 
Z£'66! 
X'69! 
X'6A! 
X'6B! 
X'6ct 
X'6D! 
K'6Et 
X'6F! 
X70" 
X'7 1! 
x'T72! 
AT 38 
Xt7yt 
x'75! 
X'76! 
X'77' 
X97 6% 
X'OF! 
xt agt 
X'att 
x'A2! 
X'A3! 
Xt Aye 
X'A5t 


K'AGY 


X'AT! 
Xt AG! 
ATES 
X'7A! 
X'7E! 
> Ga doe, 
pea Oe 
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x" 63! 
x'6yt 
K'59! 
X'SA! 
X'5Bt 
X'85' 
X'37! 
x'5c! 
X'5D! 
X'5E! 
X'SF! 
x"60! 
x'61! 
X'62! 
X'63! 
X'64! 
X¥' 86! 
X'65! 
X'66! 
X'67' 
X16 8! 
X' 87! 
X' 80! 
X'69! 
X' Sat 
X65! 
X'c! 
X' 8D! 
X'8E! 
X'6F! 
X'go! 
X'69! 
X'6A' 
X'6B! 
X'6C! 
X'6D! 
X'6E! 
x'qi! 
X1AO' 
RAT? 
X'A2' 
X'A3! 
X1Ayt 
X1A5' 
X'A6! 
X'AT! 
X'AG! 
X'92" 
X193" 
X'Qyt 
X'95! 


a'Oi' 
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X'5p! 
p Geion fan 
LISE 
A'HS' 
X'4P? 
X'62! 
X'3C! 
X'9Q0! 
X'Q93! 
X'9Q! 
X'gs5t 
X'Q6? 
A'OT! 
x'OR@! 
a'g9gQ' 
X'63° 
Xtyg: 
X'65! 
X'66! 
X'67! 
X'66! 
X'69! 
X'6A? 
X'6B! 
xtOC: 
X'6D* 
UGE? 
X'6F* 
¥'70? 
X'HE! 
x16" 
X¥'73! 
ABC? 
X43" 
X'4p! 
X15! 
x'gc! 
X'SB!t 


X'f0! 


X'AT! 
xO he 


—X'agt 


X'AYU! 
A'AS 
X'A6! 
» ee 
Xx'AG! 
A'SS! 
X'58! 
X'4C! 
a'7C! 
A'TOT! 


X'o2r 
X'OE! 
X'AQ! 
X'AA' 
X' ABI 
X'AC! 
X' AD! 
X'AE! 
X' AF! 
X'Bo! 
X'Btt 
X'7D! 
X'7E! 
X'7F! 
X'03! 
x'oyr 
X'05! 
X'q5' 
X'CA! 
X'B2t 
X'B3' 
X'BYS 
X'BS! 
X'B6! 
X'B7" 
X'BE! 
K'BQ! 
X'QB! 
x'qc! 
X'gp? 
X'06! 
X'o7! 
X'QR! 
xt20" 
Xtoq! 
X'22! 
X'23! 
Xt oy 
X'25' 
X'26! 
kt27! 
X'28! 
X'2Q! 
X'BA! 
X'BB! 
X'BC! 
X'BD! 
X'toprt 
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Sie Gr 
ies DO 
7 D1 
Je D2 
pe D3 
=~ Dy 
eo D5 
== D6 
wits D7 
~= D8 
ae DO 
ae DA 
me DB 
= DC 
as DD 
a DE 
-- DF 
a £0 
sss BY 
— £2 
ia E3 
a BY 
-- E5 
— E6 
“= ET 
a re 
es One) 
ae EA 
ait EB 
ae EC 
ae ED 
es EE 
_— EF 
ss FO 
as F4 
as FO 
a F3 
se FY 
ae F5 
= F6 
= F7 
Sit F 8 
= FQ 
_— FA 
ete FB 
ae FC 
a FD 
= FE 


x'Q2! 
x'96! 
X'AQ? 
KAA! 
X'AB! 
X'AC! 
X'AD! 
X' AE! 
X'AF! 
X'BO! 
X'B1! 
X'OT! 
X98! 
X199! 
X'03! 
X'oy! 
X05! 
X'taAt 
n*OA! 
X'Bat 
X'B3! 
X'Byt 
X'B5! 
X'B6! 
XBT 
¥'Be! 
mtg? 
X'QB! 
X'oct 
X'gp! 
06:4 
X'o7! 
X'OQE't 
X'20! 
xtatt 
X'22! 
X'23! 
Xt2yt 
X'25! 
X'26! 
“1274 
X'28! 
x29! 


A 


is X'BB!? 


X'BC! 
X'BD! 
X'OrF? 
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X'02' 
x'yq! 
X'AQ! 
X'AA! 
X'AB! 
AUAC! 
ATAD! 
tart 


‘Bo! 
‘R11! 
'7p1 
‘59! 
‘out 
103! 
X'O4! 
A005 '* 
X'3F! 
X'ont 
X'B2! 
X'53! 
X'Byt 
A B54 


PS PS PE PS OG OG OS PS 


 X'B6! 


Ae! 
AT BG! 
nO 
A ORs 
X'7E! 
X'2B! 
x'O6! 
A'OT! 
X'oQeEt 
A204 
De ae 
Agee 
X'23!' 
Xtayt 
A eo 
x 2o* 
Ate. 
me o. 
X'2g! 
ADRS 
X'7a! 
X'7yr 
xX'64! 


XIQFt 


TEE. 


2 


° 


S 


2 


AldVitional Definition for Evtended LN1 Printers 


Tari OOS Tes 


EBCOIC 


oe Ww A oo 
ee So ated oe EN 2 7 
Se ee &. Sar oe ey SEP ae “Yo 
POE NN Se POE ae CVSS OF 
AE AD AD AD A” AS AD AD AY ARAL AE AD AD SA? AIA? 
1B 18 1B 1B 1B 
16 19 16 19 16 
2C 2C 1B 1B 
15 
1A 1A 
1B 16 
3B 17 
2D 1B 16 2D 
38 3B 
70 53 2C 9B 2B 53 38 38 OA OA 1A OA 7B OA OA 1C 
19 19 19 19 19 19 19 19 19 
| 1B 1B 
36 36 36 36 36 36 36 36 36 
38 3B 3B 3B 
OE 
74 54 1F 9C 1F 9C 2B 4A OB OB OB 1A OB OB 
74 BC BC BC BC 1E€ 1E IC BD 1D 
3A 3A 3A 3A 3A 3A 3A 3A 3A 
OF 3D 
17 OF 
2D OF 2D 
OE OE OE 
OF 16 OF 
53 2A 9B 53 4D 4C 46 5F 40 9D SF 
| 3B 
17 
17 3D 17 
38 3B | 
15 15 15 
OF 13 OF 13 
17 18 17 1B 
5B 4D 45 
70 BA BA 70 70 IC 1C 65 7F 7F 66 7F 
2B 73 BB BB 73 73 48 2B 66 48 65 
30 9A 50 5F 
OE 19 
30 OE 
17 13 17 
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APVitional Definition for Fxtented LY] Printers 


EBCDIC 


> 


ee 
RS \& Ve ee & \> sa Oo ve Ss oy a, cy ey “ 
oP SE on os Erne. Cae ve Ss gf YQ ST SS 
” “, PAD o AP AAD APA? Ae. eo A? own AAD” 


3B 2A 4E 4E XC 4B 9D XC 37 xX 3C 37 
65 2C | 2D 

66 2D 2C 

70 1B 2C 2C 2C 

73 15 2D 2D 2D 

74 16 «1A 

OF 50 9A 50 4A 48 45 4A 46 


06 54 9C 9 49 49 3E 49 58 

7F 2C 2C 2C 
15 73 78 4F 4F BD 4F 1A 
9A OF 13 

9B 17 1B 

9C OE 19 OE 19 

9D 3B 17 

BA 16 2C 

BB 2D 2D 

BC 1A 1A 1A 1A | 

BD 15 16 


Use US English table as ‘base’; i.e. for EBCDIC codes 
other than listed in the above table and also where 
blanks appear in the table. 
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SECTION 3. CONTROL UNIT TO DEVICE INTERFACE 


3.0 GENERAL 


The Control Unit to Device Interface is a single wire coaxial 
cable (coax) interface using type RG62AU) coaxial cable with 
serial by bit data transferred in either direction but in only 
one direction at a tine. The control unit operates as a Slave, 
Each device attached directly to the control unit receives and 
sends data addressed only to that device. 


Bits on the coax appear as positive and nezative going pulses. 
Binary date is phase encoded such that a 212 nanosecond (ns) 
up-level, followed by a 212 ns down-level represents a binary 0. 
Similarly, a 212 ns down-level, followed by a 212 ns upe-level, 
represents a binary 1. A predistortion pulse is generated for 
every transition from an upelevel to a down-level or vice versa. 
(See waveforms in 3.0 (A) and 3.0 (8).) 


The waveforrns shown in 3.0 (A) and 3.0 (B) are sifnals measured 
across the coax at the transmittins unit (either control unit or 
device). 


The waveforrs shown in 3.0 (C) and 3.0 (D) show the signal across 


the coax at the receiving end of 5000 feet (1,524 metres) of 
coax. : 


S< 


@— 424 ns + 20 ns 


212 ns 
+ 10ns 
4 —_—_ > 
106 DS Ons PREDISTORTION | 
—»> — PULSE —_ + 1.3V MAX 
o NO Cen Sg SF ee + 0.8V MIN 
ee , —_——— Pann et eter Oe + 0.25V MIN 
eran 0V 
is - 0.25V MIN 
- 0.9V MAX 
= - 0.8V MIN 
= 1.3V MAX 
BIPHASE 'f'———>|4— BIPHASE 'g' 
Figure 3.0 (A) 
424 ns +20 ns 
0V 


BIPHASE '§' ———)\“—BIPHASE 'l'--> 


Figure 3.0 (B) 


ALL RISE AND FALL TIMES 30 ns MAX. 
RISE AND FALL TIMES ARE EXAGGERATED FOR CLARITY. 


133! 


Figure 3.0 (C) 


Figure 3.0 (D) 


34 8 


+ 40mV MIN 


- 40mV MIN 


+ 40mV MIN 


40mV MIN 


3.1 COAX TRANSHISSIO!N PROTOCOL 


The dipulse technique is utilized to provide a voltage transition 


of the coax at mid-bit time. Prior to valid date being 
transmitted, the coax must be conditioned to ensure that bit and 
byte synchronization may be achieved. This requires the 


transmission of a line quiesce and code violation pattern. 
3.2 LINE QUIESCE PATTERE 


It is necessary to estéblish an equilibrium switching condition 
on the line after the null condition of line turn around before 
valid data can te properly detected at the receiver. Each data 
sequence fron either control unit or device after line turn 
around will therefore be preceded with the following 5 4Dbit 
biphase encoded data. 


1 1 


man enw ane awe wee wen we we ee 
@n agnee eeenm aeewm Geb chem GSP seaw can 
2m spev cea ce 


one bit 
tine 


3.3 CODE VIOLATION 


A code violation will follow the line quiesce pattern to 
differentiate between the quiesce pattern and the start of the 


valid data following the eode violation. This is necessary 
because, due to varying line lengths, it is not possible to 
predict when the received data will become valid. However the 


code violation will be received properly thus providing a 
reference mark for stert transnission. 


A unigue balanced code violation sequence containing leading and 
trailing buffer bits to elirinate history dependence on adjacent 
data would appear as follows: | . 


en Le ae 
an«cmp wees ape =a ap 


met awe sow wee 


men 2b We che wow OUD SDE oe ae 
enw wen aoen aw eran “SED aves ape 


violation 


O ~~ Pe a aD 
O. 
@ 


blast "1" of} Cc 
line quiesece 


syne bit 


The trailing buffer bit is actually the syne bit of the 
following data byte. This code violation is unigue in that it 
contains pulse widths (1 1/2 bit pulse widths) not present in 
normal biphese data (1/2 or 1 bit pulse widths) shown here for 
coniparison. 


1 


Rote that each bit has mid-bit transition. Thus, once decoded, 
this code violation provides, in addition to a reference nark 
for start of transmission, a definition of bit boundaries. 


3.4 TRANSHISSION TERMINATION SEQUENCE (HINI-CODE VIOLATION-UCV) 
In order that the receiver demodulation legic is reset at the end 


of a transmission, so that a subsequent transmission may be 
properly demodulated, a special termination sequence is used: 


11 12 1 2 2 (Bit times) 
P 0 H iev Imcv 
' § a ] i 
§ 1 i} t ' 
; wan ee 
or 
| mon | | | | | 
t § b § | § 
i] t t § § § 
| | | | | 
] ! 
i ? t ! j 
q t 5 ] | 
é i 8 i i 
i ' i t t 
Last Daté Ending Sequence 
Byte 


The last byte of data tréensmitted shall have 12 bits followed by 
a three bit Ending Sequence. Tne preceding 12 bit word is. as 
previously defined (starting with syne and ending with a parity | 
bit). The first bit of the Ending Sequence shall be a zero 
followed by two bit tines without 4@ mid-bit transition. (These 
are referred to as minicode violations.) The first minicode 
violation is always used to reset the receiver lofic. The second 
merely guarantees that the line does not discharge end generate 4 
spurious clcecck pulse while the lcsiec is detecting the first HCV. 
The sero in the first bit position allows for discrininaetins a 
Transmit Check condition generated as aresult of invalidly 
padded zero bits between bytes from a normal ending sequence, 
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35 Thiol CHECK 
A Transmit Check is defined as follows: 


1. A Odin the syne bit location not followed by the mini code 
violation. 


2. The loss of mid bit transition detected at other than normal 
ending sequence tine. 


3. A transmission parity error (bit 12 not being even). 


When a Transmit Check is sensed in the device, the device 
Will cease accepting data and é@él1l commands and suppress’ the 
TT/AR. The stored comnand, if any, will not be reset. Normal 
Operations will resume upon receipt of the next Line Quiesce/Code 
Violation. 


The control unit will also test the sare three econditions and 
provide for error recovery. Control units that only implement 1 
byte Read conmands need not perform the complete ending sequence 
test (Iten 1 above.) 
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SECTION 4. CODE POINTS 


4.0 GENERAL 


The code points described in this. section are transmitted over 
the coax. 


4.1 DEVICE BUFFER CODES 

4.1.1 Chareeter Codes 

The followings character codes are sent to display rerenerztion 
buffers and to printer. "print" buffers, In adcition to "internal 


code" (see following tables), EBCDIC LU1 will be sent to printers 
(see Character Set Reference tianual). 


3e 


ee ee ee ee ——m gum Gees ete Ge | See — 
om esp So ee ae on ane camp — ee eee af ee 


*)5<( (4 jal S| F [| <i] 063), 


enn lew ae Jaws Ome f aw swe feo=m ewe fen om jaw owe fp em ae fee ew fae ewe ieee emf aw eee ome foe ee ia ee oe a 
— 


“ITT TT al mala! .l Al | calo_le.loorleelo cram 
or 


ca] a 04 |AAi otc ol [> | i 


— a a ea ee a Se ee ee a ee re he ee eg ee ee ae eee pee 
eee § een 


NDICATORS 


AND 
ATTRIBUTES = 


eee ee ee wwe meee eee ee Jee Jee ee wee eee Jee ee ee ee ee fee ee me ee 


Pa Ce eS Cd el Clie ted Gens Goibenedl bendiienedl beeen beeen tees mene 


ees Fewes ame ows comm | ee coe Fem cee few aoe fiewe ome fe ce few ee fee cee fee cee jee Se fae ee fee oe ee eee ee ee i 


a es ee a ee fe eel Ceeediseedl Somalia Geiiemedl Gnedied: Genes) Ganesan) ended: Gens Ged 


ee es Ce ed ened feeneiids Geom tence Geedieedl Geel teed bees berelieel, Gebel 


a a ee ee eds Re ed Lentil Sandie) banat beeline Gee teed teeee Goede Senne bee 


cue fae ow Pew cee Pu | eee Pee eee Fee cree J ee ee feme coe Je ee fe fee eee ee ee ee ee foe ome fame one foe oe 


&§ 5 and 8 & 9 fold 
e398 


6 & 7 and A & B, 
ly those graphics 


DUP characters. 


FOLD 
he Monocase Mode. 


, coluans 


Device Buffer Coding 


4.1.7.1 


»@] Ol s>] co] rol vol} 7—] -ol[ 79[: 9 Ly 
ie Seer ee ee: Se Pee, ees LOT Ta) 
a nny Senn, ne ee Be <x 
Pi de te Ue TE TE Te TE TE TE | 88 
Tp) 
a A = § i 6 a | § | t § ( 8 233 
er re ee ee ee ee pe ae 2 
+] fF |} je ¢ fads fe Jr o| ~ a 
ewom fan ome few oem fia cee fee ewig wf ee see law cow enm ee ioe ee < 
ee ee et a 
mi wol KR] of niQbh ison] x] @] re 
8 
a 
eee ee , 6] Sie] +] XL 
ed fo eds Seti Seeds Gaede teed tet tee q 
9 
x A v wt 7 -~ KT rN nw 4 
a= O Q 
euce foe ease fae ae fee eee fe eee fowe aoe fame au jew see few aoe FSP ewe hae oe OO ae jee ee jew cee jee eee jee oe oe oe 
uN Oo ™~ cC toh < oe J Q Ld Le 


FOR CHARACTER GENCRATOR.....2-.=.---< 


Hotes 


ations 00 thru 07 display as blank. 


9F are the FM and 


Lower case characters in columns 4 
dad as valid for that particular 


to upper case characters 
when the Display is int 

(4) Printers are required to support on 
that are define 


Codes Hex 9E and 
language. 


Characters in loc 


(1) 
(2) 
(3) 


4.1.1.2 Device Buffer Coding For Katakana (and Japan 


a 


English) 


| 
C1TXY) 


a 


Od 


(1044) 


CD14) 


(200%) 


‘\ 


a. 


ey 


aa omen a. ene Ca cal —_ oo — o- comme — — —— ———_ me ame Pas Serpe: CRSA ae - 


a de Co ee bone ere ed 


ome jane eum fee aaw — — =o mee Joes ene 088 ——— eme | axe on 


* 2 


eee eee eee eee fe ee me em fm ee ee ne Ee ese 


- = — ° . ene | ee ~—e ie owe ee owe ee Foe oe ome ee Fae | Oe 


sce at ae al Sell er — — dl 2, Semel —2_ ou — oan —_— a ——— — ane — Seated ey mee Saal ow Saami mare Dol Cra eres eee — 


ewe Pewee ee Pee fee we Jem eee J erm ee Fem ee Fee Fee eee Fe ee Fe eee ee 


eee Jems ee Pe fee ee Pee fe eee mm re cee Jere ee eee fee fee ee fee ee fee Oe 


ju 
Bh 


om ae SER ee lel eel lel eee ee 


ee ee ed 


— on ere ee cee ff ee wee ee 0 eee Fee eee fe J eee oe dont tian 


a eve ee ne Ci ee Re i Be 


¥ 


a] 
a ee ee eS ee oe ae 


‘ 


ed oom cove xunces: comeny ° 
ee bee tet teed Geen teed bmn ama —P am - wee | one ~ 


—_—_ = ee ee ee ed ee a a ed Reed Dee eee 


C. t 
< ( cS 
| = a? + 
L eis 

‘ $ 

( ] 

( ] 
om. « t o- 
x as s.° 
~ Poe on 
ta 7 rad 
ba < di 
Cc Cc 
io | <= 
cc oe 

] é 

t q 

| j 
| e a 
_— Cc! oe 

iT] ~ = 

a ts. a | 
J ve pees 


Oe eed ede Re el Looe eed eel Deedee Dene feed 


Co oo 


N a 
aje« 
ee, Li. 
a» Cz 
] ] 
i i 
i j 
f 
sd | > 
o~ ~~ 
y fa 


ere er 
a 
c. 
ae ae 
- 
cof 
Cres nl 
W“ & 
f- 
I 
oc 
t 
] 
ame S aceeell 
i 
§ 
] 
t 
j 
i. 
§ 
j 
i 
i 
d. 
j 
v 
® 
| paren 
tal 
* 
ae 
] 
ee 
eet xs 
ace les 
eo 
ae 
<= — 
Em 
ec oe 
ro 
of 
tu C: 
a: a ; 
Ce 
(2 of 
g te 
on 
. 
i! 
Le 
fr. 
—_—w 
C) 
<= 
i 
§ 
§ 
t 
g 
i 
( 
{ 
i 
q 
i 
t 
tal Ce: 


Locay 
oc 


in 


~ 


Sheracters 
(2) Codes ttax Cf and GF ara the 


a) 


NOTES: 


ies 


e4O? 


4.113 OEVICE BUFFER CODING FOR APL 


i: 


TD 
oma 
J 


INDICATORS 
(DISPLAYS ONLY) 


Note 1. Controllers will only transmit valid (filled in) 
code points. Devices may display/print 
whatever they please for ‘blank’ code points 
between ‘'08‘ and ‘BF' : 


2. Devices that support a subsed of APL will 
display/print hyphens for non-supported 
valid code points. 


ce Devices with EAB but no APL/Text feature are required 
to support (display/print) the following EAB=001 code 
- points: X'31', '3B', '3c', '9E" and '9F'.. The display 
: | will also support '7F' and the Indicator (4th) quadrant. 
40.1. Addendum #5 
4/18/80 


Figure 4.1.1. 


(3289 Printer with "Text Print Feature” 


MONOCASE N A 


Note : 


4 


BUFFER CODING FOR TN/ENGLISH 


print in both mono and dualcase modes. 


"40.2! 


only) 


1 roe f @ th UL fb ff WW Db DD 
{ iW Ort? 213! Ot Sp Oe 7TU sr apyagtBeauec 
[Edel Bae embind Ute Wc Ol Unsere Sind Beit Unter 9 Lema Gmelin boas Soon 
1 0 P{NULISP | OF & TI 1— | tiataqataAyrTQt 
Sas (ee ae | i oe leer? ee 
(tees t= t tio- tt ! ii bir? BYR It 
|20tre?rtt2yetheu 4 lfetetcristt | 
p23 INL I + FTt-ths t |e imdtttvdDudT yet 
: oe 7 : : | 
| OEtSTPE ZU Stes Ht i (fhefufeEqu ft 
i 
15S tcR ti Ne Sure? | j imFiveirFde Vg 
i Rens ol CNCRONES! ER: MR eRe Le Oe = Lf J 
| 6 tI pttortrwgel st | rr tho twit Gyw et 
NE , | 7 | 
17 r' eevee | | ibhtixeuH exit 
1 8rrr>t?rearse ae { i | Hityt zoey tt 
| | cy 
(oau<t ted T | | iWjgtiz)~esgyzey 
pe ieee | came Gopeeere, Dee XO 
pATIC tft ' p67 itt tik | [ K | LI 
[roe Eom -—t— | = poe Eee Ee eee 
rBijgvi¢t 1° tt lt of Te ae ee tt. 
: oe (eee eee 
rch) teeu*e eo wt teh fim } [Mm I if 
So po i oe een Bees Eee oe eee! 
iDit (le ft @er sere ped lin | 1oN i Tr 
; eee i See | - | i enn Lae ae Seer Ler 
(Et praia Te iMWoftstots tt 
re J ] - 
rPaf{ 1 Becet i ia | rl 1* 1 epee. 
Se: fs See eee (Ree: cee: (ti Cee Te ee es 


roup (A 


The TN characters in columns 4,5, and ° wil! 


Addendum #¢5 
4/18/80 


<n) w - Ho) ar 


4.1.2 Attribute Codes 
An attribute is used to specify the characters of the "field" 
(characters that follows in the buffer. Each attribute occupies 


a loceticon in the print buffer and displays (prints) as a blank. 


DATA WORD BITS: 


234 5 67 89 10 
1 1X X Xx X X XK P 
Bit 4=0 Unprotected 
_ Sal Protected 
Bit. 520 Alphanumeric 
= Hunmeric 


Bits 4&5=11 Auto Skip 
Bits 6&7=00 Normal display, nondetectable 
. 201 Normal display, detectable 
=10 Bricht display, detectable 
=11 Jon display nondetectable, 
nonprint 


Bit 6 . Reserved. Used only by 
control unit 


Bit 9 Modified Date Tas (NDT) 
See paraesreph 4.3 for Attribute Extension Codes 
4.2 MAGNETIC STRIPE CAED CODES 
The following magnetic stripe card codes will be honored by the 
Magnetic readers and stored by the feature for transnission to 
the control unit. 


Magnetic Stripe characters are transmitted as follows: 


Cee e eee Direction of reading bits 
4 Bit Card Code P3210P3210 


Coax Data Wore 2345 6789 P 


For the character set used with Magnetic Readers, see the JIB? 
3270 Infornation Display Syster Deseription, GA27-2749, or the 
iBi 3270 Information Display System Character Set Reference, 
GA27-2837. | 
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4.2.1 lagnetie Stripe Card Code-1, 10 Character (Kureric Only) 


CHARACTER HEX Bit RELARKS 


P3210 
0 0 10000 
1 1 00001 
2 2 00010 
3 3 10011 
y y 00100 
5 5 10101 
6 6 10110 
T v4 00111 
§ E 01000 
9 9 11001 
SPECIAL A 11010 TRANSLATED, BY CONTROL UNIT, TO 
EBCDIC 'TA | 
SPECIAL B 01011 START SENTINEL (SS/RSS) | 
women C 11100 © INVALID CHARACTER 
SPECIAL D 01101 FIELD SEPARATOR 
meen E 01110 INVALID CHARACTER 
SPECIAL F 11111 EMD SENTINEL (ES) 


42 


4.3 ATTRIBUTE EXTENSION CODES 


These code points eére transmitted to end from the Extension 
Attribute Buffer (EAB). See paragraph 1.4.4.4. The EAP provides 
an additional byte of storage for each location in the main 
buffer. The EAB byte corresponding to a field attribute in the 
main buffer is interpreted as an Extended Field Attribute (bytes 
corresponding to characters ere character attributes). 


4.3.1 EXTENDED FIELD ATTRIBUTES 


DATA WORD BITS: 
2345 67 8&¢ 10 
X X X X xX E¥ KE X P 
Bits 2,3 Reserved 
Bits 4,5,6 Reserved 
Bits 7,8,9 Reserved 

4.3.2 CHARACTER ATTRIBUTES. 

DATA WORD BITS: 
2345 67 89 10 
Xx X X X KX EX X P 
Bits 2,3 Reserved 
Bits 45556 Reserved 
Bits. 74659 Character Generation 


selection: 
000 Base Character Generator (184 char) 
001 APL Character Generator (128 char) 
010 through 111 Reserved 


42.1 


Extended Field Attributes for 3274 Control Units Using 
: Configuration Support C 


4.2.1 EXTENDED FIELD ATTRIBUTES 


DATA WORD BITS: 


2345 67 2&9 #10 

X X X KX XK X X X P 

Bits 2,3=00 Normal Mode 
=01 Blink Character \ Interpreted as 
=10 Reverse Video Character / ‘normal't by type 
=11 Underline Character 0001 printer 


Bits 4,5,6 Character Colour 
=000 Default to Base Colcur 
=001 Blue 
=010 Red 
2011 Pink/black 
=100 Green 
=101 Turquoise/black 
=110 Yellow/black 
=111 White/Black (unless tri-plane PS) 


Bits 7,6,9 Charecter Generaetor Selection: 
=000 Bese ROS (184 charecter) 
=001 APL ROS (128 character) 
=010 PS 2 (191 character) 
=011 PS 3 " " 
=100 PS 4 " 2 
=101 PS 5 
=110 PS 6 
=111 PS 7 


42.2, 


Extended Character Attributes for 3274 Control Units Using 
Configuration Support C 


4.2.2 CHARACTER ATTRIBUTES 
DATA WORD BITS: 


2 3 


4 5 6 10 
Xx X X X X 


ge 9 
XX P 


| 


Bits 2,3=00 Revert to the EFA 


=01 Blink Character \Interpreted as 

=10 Reverse Video Character/'normal! by type 

=11 Underline Character 0001 printer 
Bits 4,5,6 Cheracter Colour 

=000 Revert to the EFA 

=001 Blue 

=010 Red 


=011 Pink/black (Display/Printer) 
=100 Green , : 

=101 Turguoise/black 

=110 Yellow/black 

=111 White/Black (unless tri-plane PS) 


Bit): 7 .-6¢9 Character Generator Selection: 


=000 kevert to the EFA 
=001 APL ROS (126 character) 


=010 PS 2 (191 character) 
=011 PS 3 " “ 
=100. PS 4 " ” 
=404 PS 5 " WY 
=110 PS 6 ” nt 
=111 PS 7 a “ 


La) 
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4.4 Keyboard Layouts 


The following charts show the key number asSignments for the 75 
and 87 key alphanumeric keyboards. The 76 and 88 key typewriter 
keyboards are identical except for one additional Key, number 
51A, located on the third row between keys 51 and 52. The 
layouts of the modifiable keyboards are shown in Figures 4.4.3 
and 4.4.4, Page 47. 


4.5 Keyboard Scan Codes 


The following table lists the Scan Codes that are generated by 
all alphanumeric keyboards (including Katakana) that have 88, or 


fewer, keys. The keys that generate both make and break codes 
are shown with an 'X' in scan code bit 2, the make/break bit. 
This bit is a zero on make, one on break on the coax. The scan 


codes are returned by the 122 (124 Katakana) key modifiable 
keyboards are shown in table 4.5.1, page 44.1. Keys that emit on 
"break" as well as "make" return "FO" followed by their assigned 
. scan code on "break." 
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Key # 


(Coax bit position): 


oon auw &wh — 


Hex 


Scan 
2345 


0101 
0101 
0011 
0010 
0010 
0010 
0010 
0010 
0010 
0010 
0010 
0010 
0010 
0011 
0001 
0011 
0101 
0101 
0101 
0101 
0011 
0111 
0111 
0110 
0111 
0111 
0111 
0111 
0110 
0110 
0110 
0001 
0001 
0011 
0000 
0000 
0101 
0101 
X100 
0110 
0111 
0110 
0110 
0110 


Wy 


HOT 


sean 
2345 


0110 
0110 
0110 


0110 


0111 
0001 
0000 
0001 
0000 
0000 
0001 
0101 
0101 
X100 
0000 
0111 
0111 
0110 
0111 
0110 
0110 
0110 
0011 
0011 
0001 
X100 
0001 
0001 
0011 
USED 
0001 
X100 
0001 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 
0100 


Code 
67&9 


0111 
1001 
1010 
1011 
1110 
0010 
11171 
1101 
1000 
1110 
0011 
0110 
0111 
1101 
1001 
1001 
0111 
0010 
0101 
0001 
1101 
1100 
0011 
0016 
0100 
1110 
0110 
1010 
0100 


0000 
1111 
1000 
0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 


‘4.5.1 KEY SCAN CODES IN HEX (For both 122 and 124 layouts) 


Key Code Key Code - Key Code Key Code 
1 OE 33 23 67 OB 103 TA 
2 16 34 2B 68 OA 104 71 
3 1E 35 34 69 09 105 84 
4 26 36 33 70 05 106 TC 
5 25 37 3B 71 04 107 TB 
6 2E 38 ho Te 03 108 79 
7 36 39 4B 73 83 109 7& 
8 3D 4Q KC T4 01 110 O07 
9 3E 44 52 75 67 111 OF 

10 46 4 53 76 64 112 17 

11 45 4 3 5A 78 61 113 1F 

le 4E yy 12 80 6E 174 27 

13 55 45 13 81 65 115 2F 

14 5D 46 1A 82 63 116 37 

15 66 47 22 83 62 117 3F 

16 OD 48 21 84 60 118 47 

17 15 4Q 2A 85 6F 119 4F 

18 1D 50 32 86 6D 120 56 

19 24 51 31 88 6A 121 5E 

20 2D 52 3A 90 76 122 08 

21 2c 53 44 91 6C 123 10 

22 35 54 49 92 6B 124 18 

23 3C 55 WA 93 69 125 20 

24 43 56 51 94 68 126 23 

25 Ky 57 59 95 TT 127 30 

26 4D 58 11 96 75 128 38 

27 54 60 19 97 73 129 40 

26 5B 61 29 98 T2 130 4B 

29 5C 62 39 99 70 131 50 

30 14 64 58 100 TE 132 57 

31 1C 65 06 101 TD 133 SF 

32 1B 66 OC 102 T4 


Hy. 


PRPEREEEESSS9S 28 * 
PPPRREREEREEC 


e 


AE 
aay | 
cy 


Key 51A For Katakana Only. 


a9ts 


Located between keys 51 and 52. 


SESS. 


co O'R 


pireoqday say 4g 


4.4.3 122 Key Modifiable Keyboard (Typewriter and Data Entry) 


UEEEEEeeEeee 


c: iG} 
BEECEEEEEEEeE 


B)8)(0)0)(0) 0)(0)0)0)(0)0)0)c) am BUEe 
OE) CACTI TIT 

CITREP PELE eEEEE 
EDUC Ceo coe oa 
Oe wae 


| 4.4.4 124 Key Modifiable Keyboard (Typewriter and Data Entry) 


SEES EES9EEs 
JUBEEEEUEEEL 


BY CUUULUUUUEEEEEY GE Gee 
| OU GULUELEELELL HUGG 


'A7t So Ada'm #8 


